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Executive Summary 

The Martin Brick Quarry site has been investigated for potential hazardous materials and 

petroleum products contamination and to determine if groundwater beneath the site might be 

threatened from previous property use. The results of the investigation indicate the presence of 

metals at concentrations that are most likely naturally occurring within the clay lithology. No 

other contaminants· were detected at significant concentrations, and neither groundwater, 

potentially groundwater-bearing strata, nor plastic clays were encountered during the 

subsurface investigation. 

- _,., 

·f1 .· 
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1. Introduction 

Daniel B. Stephens & Associates, Inc. (DBS&A) was retained by the Texas Commission on 

Environmental Quality (TCEQ) to conduct an environmental site assessment (ESA) at the 

Martin Brick Quarry· (MBQ) site near. Coleman, Texas. In particular, the ESA targeted the 

western portion of the quarry, which was previously owned by the Martin Brick Company and is 

now owned by the Coleman Economic Development Corporation. The work was performed 

under a Remedial Investigation and Removal Services {RIRS) Contract for the Brownfield Site 

Assessment program managed within the TCEQ Voluntary Cleanup Program. 

A Phase I ESA including limited soil sampling and analysis of the MBQ conducted by DBS&A on 

July 17 and 18, 2001 revealed environmental concerns that required additional assessment. 

. Phase II assessment activities were originally scheduled during July 2002, but extreme 

seasonal rain caused area-wide flooding that prevented the timely assessment of the property. 

Therefore, the Phase II investigation was postponed until January 2003. 

On January 6 and 7, 2003, a soil boring was installed to 75 feet to determine whether 

groundwater beneath the site has been impacted from site activities or adjacent landfill use, and 

shallow subsurface soil samples were collected in areas of potential concern identified during 

the previous assessment. 

1.1 Special Terms and Conditions 

Drilling methods, sample collection procedures, laboratory analytical services, and reporting for 

the Phase II ESA were conducted in accordance with the specifications within the line items of 

the RIRS contract. As specified in the RIRS contract, the organization of this Phase II report 

conforms with the American Society for Testing and Materials (ASTM) Standard Guide for . 

Environmental Site Assessments: Phase II Environmental Site Assessment Process 

(Designation E1903 - 97). Additional services specified in the RIRS contract but not normally 

part of a Phase II ESA include the subcontracting of the Coleman County Surveyor, Needham 

Surveyors, to prepare a plat map of the site. 
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1.2 Limitations-and Exceptions of Assessment 

This Phase II ESA has been prepared for use by the City of Coleman and the TCEQ. The 

information presented in this report is based on the project scope of work .and includes 

observations recorded by DBS&A personnel during the site reconnaissance and sampling event 

conducted_on July 17 and 18, 2001 and during the subsequent investigation conducted January 

7, 2003. For the description of historical conditions, DBS&A relied upon anecdotal information 

provided by others and a review of regulatory databases and files, but makes no: warranties or 

guarantees regarding the accuracy or completeness of the information provided or compiled by 

others. 

No assessment can completely eliminate uncertainty regarding the potential for recognized 

environmental conditions in connection with a property. Performance of this assessment is 

intended to reduce, but not eliminate, uncertainty regarding the presence of recognized 

environmental conditions. The available data do not provide definitive information relative to 

past uses, operations, or incidents at the site or adjacent properties. The existence of site 

contamination not identified during the reconnaissance is possible and cannot be adequately 

assessed without additional research beyond the scope of work for this project. 

1.3 Limiting Conditions and Methodology Used 

In the period between the initial ESA and the Phase II field activities, the site has been 

subjected to natural and anthropogenic activities that have altered surface features. During the 

summer of 2002, torrential rain caused area-wide flooding, and the quarry excavation was filled 

with floodwater for several weeks. The resulting hydrated clay prevented access to the site by a 

drill rig for the remainder of the summer. Sometime during the fall of 2002, heavy equipment 

was used at the site in what appeared to be an effort to remove some of the debris piles and to 

~nhance drainage. As a result of these actions, the surface is markedly different from that 

present during the initial inspection. Debris piles, reference points, and pin flags left from the 

initial inspection were not found during the Phase II investigation. Consequently, the location of 

shallow subsurface soil samples may not be in the exact vicinity of the previous soil sampling 

location. 
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2. Background 

2.1 Site Descriptions and Features 

The site is located in a rural area northwest of Coleman (Figure 1 ). A dirt road provides access 

at the northeast corner of the property; however, this road is not an official city easement. The 

·access road forks to form a loop within the main quarry excavation. 

Another· dirt road depicted on the topographic map (Figure 1) reportedly provides property 

access from the south. DBS&A personnel did not observe this access road, which is located on 

property owned by . - confirmed the existence. of the 

southern road, but stated that it does not provide direct access to the excavation area. No 

structures were observed on the - property. 

The. site was formerly situated on a hill slope, which was gradually excavated during the course 

of quarry activities. · The excavation contains many areas where standing water was once 

located; as indicated by extensive cracking in the dried mud and the presence of cattails and 

other wetland plant species. In the northeast section of the main excavation is· a debris pile 

containing tires, wood, and bricks. Near the southern end of the main excavation some smaller 

items appear to be buried in the mud. A larger excavation exists to the south of and separated 

by a ridge from the main quarry excavation. This southern excavation was found to contain an 

abandoned excavator. 

Numerous large piles of brick and tile shards lie west of both excavations, and a number of 

smaller debris piles are located west of the main excavation along the access road. The smaller 

piles contain a wide variety of material including, but not limited to, municipal garbage, wood, oil 

filters, tires, 5-gallon containers (some with labels indicating petroleum products), bricks, tiles, 

and a white material resembling crushed limestone or caliche. Many of these piles can be 

easily spotted due to a lack of vegetation nearby. In addition, DBS&A identified rusted and 

empty 55-gallon drums in two locations: (1) an area with three drums in a dried wetland south of 

the access road and west of the main excavation and (2) an area with another three drums near 

a gap in the west fence line. A trailer and other structures were located off-site near this gap, 
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and the drums in this area likely originate from off-site activities. These two drum areas are the 

only areas on the quarry property or other surrounding properties that appear to be of 

environmental concern. 

Near the southwestern fence corner and west of the main excavation DBS&A identified a 

surface water body resembling a stock pond. Raccoon, deer, and bird footprints were observed 
. ' 

in mud near the water. Small frogs or toads were seen near the pond and also near mud cracks 

in the excavated areas of the property. During the July 2001 reconnaissance visit, DBS&A 

personnel encountered a deer near the piles of ,brick and tile. Spent shell casings were noticed• 

in a number of on-site areas, indicating that the site is used as a shooting range. 
1 • • 

An overgrown road is located to the immediat~ left of the gate at the northeast corner of the 

quarry property. This access road leads to the. former Coleman Municipal Landfill located east 

of the subject property. Further exploration of this road did not reveal any environmental 

concerns, and no piles of debris or municipa_l trash were observed near the road. DBS&A 

personnel did not visit the former landfill property. 

2.2 Site History and Land Use 

The site is in a rural portion of Coleman County. Historical records, aerial photographs, and 

interviews with persons knowledgeable of the area all indicate that the site was undeveloped 

prior to the early 1960.s. Information gathered during the course of this investigation indicates· 

that the original site development was for a clay quarry. Use of the property as a quarry ended 

between 1990 and 1991, and the property is currently abandoned with no apparent land use. 

2~3 Adjacent Property Land Use 

Currently, the area surrounding the site consists primarily of rural properties with agricultural 

land uses. Properties to the west have historically been used for agricultural purposes, but 

properties to the north, south and east of the MBQ property have been owned by the Martin 

Brick Company and were likely used to support clay quarrying and brick-making activities. The -
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MBQ property was formerly a portion of the properties owned by the Martin Brick Company. In 

2000, a number of these properties were auctioned during a tax foreclosure sale. 

A 15.7-acre parcel directly east of the site is still owned by the Martin Brick Company. This land 

was formerly used as a clay quarry by the Martin Brick Company, but following the cessation of 

excavation activities, the City of Coleman used this property as a municipal landfill. The landfill 

stopped receiving municipal waste in 1982 and was closed and capped prior to 1984. No 

evidence of leachate and municipal waste was observed originating from the landfill property 

during the 2001 DBS&A site reconnaissance of the MBQ property. 

Ownership and uses of other land near the site are: 

• East of the landfill is property owned b 

grow hay. 

uses his property to 

• South of the site is land owned by plans to use 

the southern property as his primary residence and is in the process of building a home. 

Another party is currently using the property as their primary residence. The remainder 

of the property is unoccupied. 

Rural properties to the west and the north appear to be undeveloped ranchland. 

2.4 Summary of Previous Assessments 

Apparently, the only environmental investigation of the MBQ property has been the ESA 

conducted by DBS&A in 2001. The purpose of this ESA was to identify conditions that currently 

or historically have had the potential to adversely affect the MBQ property through the release of 

hazardous substances to the surface, subsurface, and/or groundwater. The ESA process 

revealed that: . 

• The property was originally used as a clay quarry for brick production. 
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• The properties surrounding the MBQ property are primarily agricultural. 

• The site is not listed on any of the state or federally managed environmental databases. 

• ·A former municipal landfill is located off-site, adjacent to the eastern property boundary. 

• A variety of different materials have beeri durr1ped on the MBQ property, including: 

Municipal· garbage 

- Wood 

- Oil filters 

Tires 

- 5-gallon containers (some with labels indicating petroleum products) 

- 55 gallon drums 

- Bricks 

- Tiles 

- A white material resembling crushed. limest~ne or caliche 

'· . 

• It is possible that additional objects of environmental concern may be buried on-site or in 

sediment filling in the excavated areas. 

• The property has been used as a rifle range, reportedly by local residents and municipal 

organizations. 

• The surface water identified on-site includes a livestock pond. 

• Wildlife directly observed include deer and small frogs (frogs observed near surface 

water and mud cracks) on-site and a blue her.oh witnin,doseyicinity of the property. The 
. . 

presence of raccoons and abundant bird species was indirectly indicated by footprints at 

the site. 
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3. Phase II Activities 

3.1 Scope of Assessment 

The scope of work for the Phase II Assessment included the installation of up to three monitor 

wells to ari approximate depth of 50 feet below ground surface (bgs) or to 15 feet below the first

encountered groundwater, whichever occurs first. Also proposed for the Phase II ESA was the 

resampling of shallow subsurface soils in the vicinity of the previously collected SS-13. 

3. 1. 1 Conceptual Site Model and Sampling Plan 

O8S&A agreed with the TCEQ that if groundwater was not encountered at the 50-foot total 

depth, O8S&A personnel would call TCEQ from the field to evaluate options based on identified 

lithology. The decision criteria for installation of monitor wells were: 

• If fat clay is observed, but water is not observed, set the monitor.well and allow sufficient 

time for groundwater accumulation to sample. 

• If varying lithology including sand and gravel beds are observed, but saturation is not 

encountered, then continue to a saturated depth not to exceed 150 feet bgs and set a 

single monitor well. 

• If the depth to water is greater than 75 feet, install only one monitoring well. 

• If depth to water is between 50 feet and 75 feet, the TCEQ Project Manager will decide 

whether to proqeed with the installation of the rernainir,9- two monitor wells. 

The three mo_nitor wells were to be gauged no sooner than 24'"howrs after completion. Upon 
' 

gauging the three wens, mechanical well. development would begin. Wells would be considered 

developed when three consecutive readings taken at 3- to 5-minute intervals indicated that 

produced water was free from visual turbidity, pH was stable within 0.2 unit, and conductivity 
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and temperature parameters were stable within 3 percent. Groundwater samples could then be 

withdrawn using a bottom-loading bailer. 

Nine surface soil samples were to be collected from 12- to 24-inch intervals, provided these 

depths were achievable. The scope of work specified that: 

• Surface samples be collected from hand-auger borings using a new, dedicated disposal 

stainless steel spoon 

• Soil sample locations be approx_imately 1 O fe~t from the location near the debris pile 

where soil sample SS-13 was previously collected 

• The location of the sample collec~ion points be flagged and photo-documented 

3.1.2 Chemical Testing Plan 

The scope of work for the Phase II investigation specified that soil and groundwater samples be 

collected in areas of concern identified during the Phase I ESA. Surface soil samples were to 

be submitted for ReRA 8 metals (U.S. Environmental Protection Agency [EPA] method 

6020/7471A). Subsurface soil from borings and groundwater samples was to be analyzed for 

volatile organic compounds (VOes) using EPA method 8260B. 

Quality assurance/quality control samples specified in the scope of work included: 

• Aqueous equipment blanks collected for voe analyses each day that subsurface soil 

and groundwater samples are collected 

• A field blank poured in the field each day that voes are collected 

• A laboratory-prepared trip blank for every cooler containing voe samples 

• A temperature blank in every cooler 
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• One duplicate sample for every 20 primary samples submitted for each media/analysis 

type 

Given the limited number of primary samples, replicate samples were not included. Table 1 

summarizes the sample quantity requested at the onset of the investigation. 

Table 1. Sample Analysis Matrix 

Number of Sample Types Requested in Scope of Work 

Analyte/Sample Type Surface Soil Subsurface Soil Groundwater IDW 

Aqueous Metals 

Primary sample 

Equipment blank 

Total 

Aqueous VOC 

Primary sample 

Equipment blank 

Duplicate 

MS/MSD 

Field blank 
,. 

Total 

Solid Metals 

Primary sample 

Duplicate 

Total 

-SolidVOC 

Primary sample 

Total 

IDW = Investigation-derived waste 
voe = Volatile organic compound 

3 1 

3 1 
8 

3 1 

1 
1 
1 

3 
: 

1 

11 

9 3 1 

1 
14 

. 
3 1 

4 

MS/MSD = Matrix spike/matrix spike duplicate 

Samples were submitted for routine labo~atory analysis as specified in the contract. In keeping 

with the· 10 percent validation of analytical batches requifemeht of the contract, one VOC and 

one metals analytical batch was submitted for data validation. 
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3.1.3 Deviations from the Work Plan 

Upon drilling the monitor well to the total depth of 50 feet, no plastic clay or saturated soils were 

identified. The decision was made to continue to 75 feet, and if the soils did not show any signs 

of hydrated clay or alternate lithology, the boring would be plugged and abandoned. As no such 

lithology wa~ indicated in the next 25 feet, the boring was plugged and abandoned. 

Because the surface features had been mechanically deformed, the location of the SS-13 debris 

'pile could not be positively identified. To determine locations for Phase II soil sampling, the 

former SS-13 location was approximated based on background hills and prominent vegetation 

apparent in photographs taken during the Phase I ESA. 

Due to multiple contract negotiation issues with the Coleman County Surveyor, Needham 

Surveyors, the production of a plat map for this property was cancelled with TCEQ· concurrence. 

3.2 Field Explorations and Methods 

3.2.1 Test Borings 

The soil boring MW-1 was installed using the air rotary drilling technique. Soil samples were 

collected from cuttings returned to the surface at approximate 5-foot intervals. A portion of the 
. . 

cuttings was preserved on ice for possible laboratory analysis, while a second portion was set 

aside for headspace analysis and lithologic logging. The portion of the soil sample set aside 

from the bottom of the boring (75 feet bgs) was submitted for laboratory analysis of RCRA 8 

metals. A copy of the field-prepared boring log is included as Appendix A. 

3.2.2 Shallow Surface Soil Sampling 

Shallow surface soil samples were collected by excayatiriff to the top of ·the target depth (12 

inches) then switching sampling devices to disposable stc:linJess steel spoons. Soil samples 

were generally collected in the 12- to 18-inch depth interval. Figure 2 shows the locations of the 

soil samples in relation to the surmised SS-13 location. 
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3.3 Sampling and Chemical Analyses and Methods 

Soil samples submitted for metals analysis were collected by filling an 8-ounce glass jar filled to 

capacity with soil from the targeted source. Samples were analyzed for RCRA 8 metals using 

EPA SW 846 methods 602017471A. The 6020 method of analysis uses inductively coupled 

plasma with a mass spectrometer (ICP-MS) to determine inorganic analyte concentrations. 

ICP-MS is applicable for the determination of minute concentrations of a large number of 

elements in water samples and in waste extracts or digests. 

Mercury was: analyzed for using a cold;.vapor atomic absorption method designed for solids 

analysis. This method is based on the absorption of radiation at the 253.?nanometer (nm) 

wavelength by mercury vapor. The mercury is reduced to the elemental state and aerated from 

solution in a closed system. The mercury vapor then passes through a cell positioned in the 

light path of an atomic absorption spectrophotometer.-· Absorbance (peak height) is measured 

as a function of mercury concentration. 
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4. Evaluation and Presentation of Results 

4.1 Subsurface Conditions 

The uppermost geologic formation encountered on-site. is the Permian-aged Elm. Creek 

Formation (Barnes, 1976). The geologic unit observed on hill crests on-site is the lower part of 

the Elm Creek Formation, which includes a gray fossiliferous limestone. The Elm Creek 

Formation typically forms a prominent scarp near the boundary with the underlying Admiral 

Formation (restricted), which is the formation mined during quarry activities. · The Admiral 

Formation crops oureast of the MBQ property and consists of clayey shale containing thin coal 

and locally thrn sandstone beds. The Admiral Formation's thickness is estimated between 200 

·and 225 feet (Barnes, 1976). 

The boring log generated during site activities indicates that the top 10 feet of the borehole 

consists of non-plastic sandy clay of a dark brown color grading to a_ reddish yellow with depth. 

Below 10 feet to the total depth of 75 feet bgs, non-plastic clay of various colorations was 

observed. This clay is consistent with descriptions of the Admiral Formation in geologic 

literature. Photoionization detector and combustible gas indicator analysis never produced any 

readings above zero. 

4.2 Analytical Data 

Laboratory analytical results indicate that concentrations of barium, cadmium, and selenium 

exceeded Texas Media-Specific Background Soil Concentrations or the protective concentration 

level (PCL) for a 30-acre source area, as appropriate (Table 2). However, these values may be 

misleading when used in the context of an illite clay/shale, as observed at the site. Both barium 

(+2) and cadmium (+2) at the concentrations reported are quite probably cation receptor 

exchange elements for the normally occurring calcium (+2) and magnesium (+2) within the clay 

matrix. The selenium (-2) concentrations observed most likely occur as an oxyanion (-2) 

replacement element within the clay matrix. The analyte concentrations observed are most 

likely from normal incorporation during deposition and clay genesis within the Permian-aged 

epiric sea that dominated the area at that time. 
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Table 2. Results of Soil Sample Analyses 
Phase II Environmental Site Assessment, January 2003 

Martin Brick Quarry, Coleman, Texas 

Concentration b (mg/kg (ppm]) 
Sample Designation a Arsenic Cadmium Chromium Leadc 

§350.51(m) Background Saile 15 

Soil 30-Acre Commercial c 1.5 

HA-1 7.820 443 3.200 24.9 J 44.6 

HA-2 5.370 1000 4.850 21.8 J 112 

HA-3 4.700 904 12.4 22.5 J 347 

HA-4 4.460 204 0.43 J 19.3 J 27.8 

HA-5 5.100 474 166 22.4 J 850 

HA-6 6.090 121 <0.092 U 18 J 15.8 

HA-7 5.700 495 0.935 124 J 211 

HA-8 3.990 204 0.164J 33.1 J 20.1. 

Duplicate (HA-8) 4.170 244 0.552 J 19.7 J 29.6 

HA-9 4.280 333 0.474 J 19.1 J 32.6 

MW-1 12.8 198 <0.088 U 17.1 J 8.430 

a All samples collected January 7, 2003 

b Bolding indicates value that exceeds the protective concentration. level (PCL) 

c The residential soil PCL for lead is 500 mg/kg (§350.76(c)(1)). The commercial/ 
industrial soil PCL for lead is 1,600 mg/kg based on the soil ingestion pathway 
(§350. 76(c)(2)). 

cdg~,1; indicates the value used for the ~CL 
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1.0 1, 1 0.2 

0.018 J 0.935 J 0.072J 

0.02 J 1.32 J 0.067 J 

0.026 J 1.24 J 0.079 J 

0.016 J 0.637 J 0.065 J 

0.02 J 3.640 0.07 J 

0.018 J 0.773 J 0.04 J 

. 0.024 J 0.704 J 0.074 J 

0.017 J 0.773 J 0.052 J 

0.021 J 0.839 J 0.054 J 

0.024 J 0.623 J 0.061 J 

0.053 0.456 J 0.046 J 
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5. Discussion of Findings and Conclusions 

5.1 Recognized Environmental Conditions 

The ASTM guidance standard defines recognized environmental conditions as "the presence or 

likely presence of any hazardous substances or petroleum products on property under 

conditions that indicate an existing release, a past release, or a material threat of a release of 

any hazardous substances or petroleum products into structures on the property or into the 

ground, ground water or surface water of the property. The term includes hazardous 

substances or petroleum products even under conditions in compliance with laws. The term is 

not intended to include de minimus conditions that generally do not present a material risk of 

harm to public health or the environment and that generally would not be the subject of ah 

enforcement action if brought to the attention of appropriate governmental agencies." 

Based upon the ASTM definition, no recognized environmental conditions have been identified 

on the MBQ property: 

The biased sampling around the 55 drums conducted during the previous investigation did not 

indicate a recognized environmental condition. The previously listed municipal-type waste 

materials still require general housekeeping. The use of the site as a rifle range does not 

appear to comprise a material threat to human health or the environment. 

Previous sampling of surface soils, sediments, and surface water did not detect the presence of 

VOCs, semivolatile organic compounds, pesticides, or total petroleum hydrocarbons above 

TCEQ PCLs. Barium, cadmium, and selenium above TCEQ PCLs were reported in laboratory

analyzed soil samples collected at the site; however, these metals are believed to be naturally 

occurring within the clay substrate. 

The observed unsaturated thickness of clay indicates that the probability that previous overlying 

land usage has negatively impacted the subsurface is low. The proposed future use of the site 

as a landfill seems to be a good use of the property since the naturally occurring clay substrate 
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would provide an excellent buffer to contain landfill leachate and prevent migration to 

subsurface groundwater systems. 

5.2 Evaluation of Media Quality 

A data usability summary (DUS) has b.een prepared to verify the validity of the laboratory

produced data. The results of the DUS indicate that the data are usable and acceptable for 

making project decisions. No unacceptable deviations from the Superfund Cleanup Section 

(SCS} .Quality Assurance Project Plan (QAPP) were encountered. All methods and SCS QAPP 

procedures were folle>wed by the laboratory, and the data ar~ of acceptable quality. A copy of 

the DUS-report and the verified laboratory data are provided as Appendix 8 . 

. 5.3 Adequacy of Assessment 

The Ph.ase II· investigations conducted at the ~ite are believed to be adequate to determine if 

hazardous substances and petroleum products may be present at the site or if previous land 

use could threaten underlying groundwater. 
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1. Introduction 

This Data Usability Summary (DUS) Report covers the results from one sampling event 

conducted in January 2003 at the Former Martin Brick Quarry Brownfield Site in Coleman, 

Texas. Samples were collected and analyzed in accordance with the TNRCC Superfund 

Cleanup Section, Remediation Division Quality Assurance Project Plan 200919.2 (hereafter 

referred to as the SCS QAPP). All samples were collected by DBS&A personnel and were 

analyzed by Columbia Analytical Services (CAS), Jacksonville, Florida. Data review and 

validation of the sampling data was performed by INTERA Inc. Sample identification data are 

summarized in Table 1.1. 

Table 1.1 Sampling Identification Data for January 2003 Sampling Event 

CAS Job Number J2300038 

Sample ID Matrix Collected Lab Sample ID Analyses QC Designation 

HA-1 Soil 117/03 J2300038-001 RCRA 8 Metals 

HA-2 Soil 117/03 J2300038-002 RCRA 8 Metals 

HA-3 Soll 117/03 J2300038-003 RCRA 8 Metals 

HA-4 Soil 117/03 J2300038-004 RCRA 8 Metals 

HA-5 Soil 1/7/03 J2300038-005 RCRA 8 Metals 

HA-6 Soil 117/03 J2300038-006 RCRA 8 Metals 

HA-7 Soil 1/7/03 J2300038-007 RCRA 8 Metals 

HA-8 Soil 117/03 J2300038-008 RCRA 8 Metals 

HA-9 Soil 117/03 J2300038-009 RCRA 8 Metals MS/MSD sample 

Duplicate Soil 117/03 J2300038-010 RCRA 8 Metals Field Duplicate of HA-8 

MW-1 Soil 117/03 J2300038-011 RCRA 8 Metals 

RCRA: Resource Conservation and Recovery Act 

One job number was analyzed for the January 2003 sampling event, which was reviewed and 

validated. The data review and validation for this sampling event were performed independently 

of the laboratory using the specifications, acceptance criteria, and corrective action 

/ · requirements listed in Section B.5.1.16 (metals by EPA method 60208) and Section B.5.1.19 

(mercury by EPA method 7471) in the SCS QAPP. 
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This report includes a summary of any problems encountered by the laboratory, corrective 

measures, and any deviations from the methods and/or laboratory standard operating 

procedures. The data tabulation includes results, regulatory control limits, and all data qualifiers. 

\ - . . . .. . .. Data validation qualifier definitions and data qualifier codes are summarized in. Tables 1.2 and 

1 1.3 respectively. The report also discusses sample collection events and provides a synopsis of 

data usability. 

Table 1.2 Data Validation Qualifier Definitions 

QUALIFIER DEFINITIONS1 

u The analyte was analyzed for, but was not detected above the 
level of the associated value. The associate value is either the 
sample ouantitation limit or the sample detection limit 

J The associated value is an estimated ouantitv. 
UJ The material was analyzed for, but was not detected. The 

associated value is an estimate· and may be ina~curate or 
imprecise. 

R The data are unusable. (Note: Analyte may or may not be 
present.) 

... 
Defm1tions cited from the USEPA Contract Laboratory Program National Functional Gu1dehnes for 

Inorganic Data Review, February 1994. 
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QUALIFIER 

CODE 

General use 
HT 
MB 
LCS 
FB 
RB 
FD 
SQL 
p 
Inorganic methods 
ICV 
CCV 
PB 
CCB 
ICS 
D 
MS 
PDS 
MSA 
DL 
Organic methods 
TUNE 
p 

ICAL 
CCAL 
SUR 
MS/MSD 

IS 
ID 

H 
L 
I 

BIAS CODES 

. Table 1.3 Data Validation Qualifier Codes 

DATA QUALITY CONDITION 

RESULTING IN ASSIGNED QUALIFICATION 

Holding time requirement was not met 
Method blank or preparation blank contamination 
Laboratory control sample evaluation criteria not met 
Field blank contamination 
Rinsate blank contamination 
Field duplicate evaluation criteria not met 
Sample quantitation limit exceeds decision criteria (for non-detects) 
Preservation requirements not met 

Initial calibration verification evaluation criteria not met 
Continuing calibration verification evaluation criteria not met 
Preparation blank contamination 
Continuing calibration blank contamination 
Interference check sample evaluation criteria not met 
Laboratory duplicate precision evaluation criteria not met 
Matrix spike recovery outside acceptance range 
Post-digestion spike recovery outside acceptance range 
Method of standard additions correlation coefficient <0.995 
Serial dilution results did not meet evaluation criteria 

. Instrument performance (tuning) criteria not met 
The detected concentration difference between the primary and 
secondary column is greater than 25%. 
Initial calibration evaluation criteria not met 
Continuing calibration evaluation criteria not met 
Surrogate recovery outside acceptance range 
Matrix spike/matrix spike duplicate accuracy and/or precision criteria not 
met 
Internal standard evaluation criteria not met 
T aroet compound identification criteria not met 

BIAS DIRECTION 

Bias in sample result likely to be high 
Bias in sample result likely to be low 
Bias in sample result is indeterminate. 
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· 2. Laboratory Review Checklist Review Criteria 

Review of the analytical data and Laboratory Review Checklist (LRC} for the January 2003 

sampling event was performed using the specifications, acceptance criteria, and corrective 

action requirements listed in Section B.5.1.16 (metals by EPA method 60208} and Section 

B.5.1.19 (mercury by EPA method 7471) in the SCS QAPP; The LRC review criteria evaluated 

for the data package summary forms include initial calibration, initial and continuing calibration 

verification, internal standard data, interference check standard data, serial dilution, and post

digestion spike data. 

2.1 Initial Calibration · 

The SCS QAPP contains the QC acceptance criteria for initial calibration for the . analytical 

methods required for this project. If the LRC indicated that the initial calibration for any analyte 

did not meet the acceptance criteria, the Exception Report (ER) was evaluated and all results . 

for that analyte associated with the initial calibration were qualified as estimated (J for positive 

_results and UJ for non-detects} with a qualifier code of ICAL and a bias code of I for 

indeterminate direction of bias. 

2.2 Initial and/or Continuing Calibration Verification 

The SCS QAPP contains the . QC acceptance criteria for initial and continuing calibration 

verification for the analytical methods required for this project. If the LRC indicated that the initial 

or continuing calibration verification for any analyte did not meet the acceptance criteria, all 

results for that analyte associated with the initial or continuing calibration verification were 

qualified as estimated (J for positive results and UJ for non-detects} with a qualifier code of ICV 

or CCV for inorganics and CCAL organics. If the data reviewer could determine a probable 

magnitude and/or directio·n of bias to the associated sample results, based on the information 

provided in the ER, the appropriate qualifier bias codes were assigned. 
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2.3 Internal Standard Data 

The SCS QAPP contains the QC acceptance criteria for internal standard area counts for 

.... - Gt;/MS organic analysis and fnternal standard quantftation methods for the analytical method 

required for this project. If the ER indicates that internal standard area counts for a given 

internal standard compound are below the lower acceptance limit, non-detect results for 

analytes quantified using the given internal standard were qualified as estimated (UJ). Positive 

results were not qualified in this circumstance. If the ER indicates that internal standard area 

counts for a given internal standard compound are above the upper acceptance limit, results for 

analytes quantified using the given internal standard were qualified as estimated (J for positive 

results and UJ for non-detects). The qualifier code IS was added to all results qualified on the 

basis of internal standard failures. 

2.4 ICP Interference Check Sample 

For analytes present in the ICS sample, the percent recoveries were compared to the 

acceptance range of 80-120%. For analytes not present in the ICS sample, the absolute value 

of the result was compared to the acceptance criterion of less than the method quantitation limit 

for the analyte. Sample results were reviewed to determine if interferent concentrations on the 

order of the concentrations in the- ICS samples (A and AB) were present. Where interferent 

elements were present at a concentration greater than or equal to their concentration in the ICS, 

results were quali~ed as follows: 

• If the ICS recovery of an analyte was above 120%, positive results were qualified J 
with a positive .bias. Non-detect results required no qualifier. 

• If the ICS recovery of an analyte was befow 80%, "results for that analyte were 
qualified estimated (J for positive results and UJ for non-detects). 

• If the ER indicates that analytes not actually present in the ICS are reported above 
the SOL, the potential magnitude and bias of the effect was evaluated for samples 
containing interfering elements. · · 
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• If the concentration in the ICS was greater than· 25% of an associated sample result, 
the result was qualified J with a positive bias. Non-detect results required no 
qualifier .. 

• If a negative result was reported and the absolute value in the ICS was greater than 
25% of an associated sample result, the result was qualified estimated (J for positive 
results and UJ for non-detects) with a potential low bias. 

• If ICS recovery result for an analyte was less than 50%, the associated results for 
that analyte were qualified unusable (R). 

The qualifier code ICS was added to all results qualified on the basis of ICS results. 

2.5 ICP Serial Dilution 

An ICP serial dilution was analyzed on one sample in each analytical batch to evaluate the 

presence of significant physical or chemical interferences due to the sample matrix where the 

result for at least one analyte was at least 10X the IDL. If the percent difference between the 

diluted and the original result was greater than 10%, all associated results for affected analytes 

were qualified as estimated (J for positive results and UJ for non-detects) in accordance with the 

National Functional Guidelines (NFG) for lnorganics. The qualifier code DL was added to all 

results qualified on the basis of serial dilution results. 

2.6 Post-Digestion Spike Analysis 

When a result for an analyte in the post-digestion spike analysis, which was not obtained by 

Method of Standard Additions, exceeded the QAPP acceptance range of 70-130%, the results 

for the analyte in the associated sample were qualified based on the following criteria: 

• If recovery was >130%, positive results were qualified J. Non-detect results required 
no qualifier. 

• If recovery was <70%, positive results were qualified J (J for positive results and UJ 
for non-detects). 
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3. Laboratory Data Package Review Criteria 

The January 2003 sampling data were reviewed for the following items, as applicable: chain-of

custody documentation, sample holding times, detection limits and method reporting limits, 

method/rinsate/equipment/trip blank data, field duplicates, surrogate recovery data, laboratory 

control sample, and matrix/matrix spike duplicates. Each of these items was compared to the 

specifications, acceptance criteria, and corrective action requirements listed in Section 8.5.1.16 

(metals by EPA method 60208) and Section 8.5.1.19 (mercury by EPA method 7 4 71) in the 

SCS QAPP. A checklist of the review criteria was created for each method in each batch of 

1 data. By completing the checklist, the data reviewer identified whether or not the laboratory _or 
1 sampler met, or failed to meet, the review criteria stipulated in the SCS QAPP or the method. 

Checklists are included with the data packages in Appendix A A summary table of comments 

and data qualifiers generated during the review is also included with each data packa{;Je in 

Appendix A. 

3.1 Holding Times 

. . 

Holding times were calculated by computing the difference between the sample collection date 

found on the chain-of-custody form and the sample analysis date found on the sample test 

reports. The holding times were compared to the holding time requirements contained in the 

QAPP or analytical method. Results for analyses not performed within holding time limits were 

qualified as estimated (J for positive results and UJ for non-detects). The qualifier code HT was 

added to all results qualified because of holding time exceedances. 

3.2 Blanks 

The results for method blanks, rinsate blanks, preparation blanks, and calibration blanks were 

reviewed. Sample results for analytes detected in an associated blank at concentrations less · 

than five times the blank concentration were qualified as non-detect (U}. Negative blank 

concentrations were evaluated for potential effects (low bias) on sample data when the absolute 

value of the negative concentration was greater that the analyte method quantitation limit. If the 
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negative concentration in a blank may have produce_d more than a 25% effect on a reported 

sample result, the associated sample result was qualified as estimated (J for positive results 

and UJ for non-detects). Qualifiers caused by contamination in a preparation blank were carried 

- .. forward to all samples prepared with that given blank .. If contamination was found in a continuing 

calibration blank, the samples preceding that blank and following that blank were evaluated for 

potential effects. The appropriate qualifier code, MB, FB, RB; or CCB was added to all results 

qualified because of blank data. 

3.3 Laboratory Duplicate Sample Analysis 

Results for the duplicate sample (laboratory duplicate or matrix spike duplicate) analyses were 

compared to the acceptance criteria in QAPP Element D. 1. 1. The Relative Percent Difference 

(RPO) criterion (:S;40% for organics and :S;30% for inorganics) was applied in cases in which both 

the sample and duplicate results were greater than 5 times the method quantitation limit. Where 

results for analytes in one or both of the duplicate samples were less than 5 times the MOL, 

satisfactory precision was indicated if the absolute difference between the.results was less than 

2 times the higher SOL for soil samples or 1 times the higher SOL for aqueous samples. When 

the above criteria were not met for an analyte, all associated sample data f9r that analyte was 

qualified estimated (J) and the qualifier code of D was aqded to all results qualified because of 

duplicate precision failures. 

3.4 Field Duplicate Results 

Results for the field duplicate sample analyses were compared to concentration-dependent 

acceptance criteria. The Relative Percent Difference (RPO) criterion, :S;30% for aqueous and 

:S;50% for soils, was applied in cases in which both the sample and duplicate results were 

greater than 5 times the method quantitation limit. Where results for analytes in one or both of 

the field duplicate samples were less _than 5 times the MOL, satisfactory precision was indicated 

if the field duplicate results agreed within 3.5 times the higher SOL for soil samples or 2 times 

the higher SOL for aqueous samples. When the above criteria were not met for an analyte, all 
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associated sample data for that ar-ialyte were qualified estimated (J) and FD was added to all 

results qualified because of duplicate precision failures. 

3.5-Matrix Spike Sample Analysis 

The analyte recoveries obtained for matrix spike analyses were compared to the acceptance 

range of 70-130% for inorganics and 60-140% for organics specified in the QAPP or analytical 

method for cases in which the native sample concentration was less than 4 times the spike 

concentration. When sample-concentrations are greater than 4 times the spiking concentrations, 

the results are considered inappropriate for ·assessing accuracy. Data associated with matrix 

spike recoveries exceeding the acceptance range were qualified in accordance with the SCS 

QAPP. 'All positive results for an analyte having a· matrix spike recovery >130% for inorganics or 

. >140% for organics were qualified estimated (J). Non-detect results were not qualified. Results 

for an analyte where the matrix spike recovery was less than the lower limit of 70% for 

inorganics or 60% for organics, but >30% for inorganics or >10% for organics, were qualified 

estimated (J for positive results and UJ for non-detects). Positive results for an analyte where 

the matrix spike recovery was less than 30% for inorganics or 10% for organics were qualified 

estimated,· J, and non-detect results were qualified as unusable, R. The qualifier code MS was 

f · added to all results qualified because of matrix spike recoveries. 
' ' 

3.6 Laboratory Control Sample (LCS) Results 

The analyte recoveries obtained for LCS analyses were compared to the acceptance range of 

70-130% for inorganics and 60-140% for organics specified in the QAPP or analytical method. 

All positive results for an analyte having an LCS recovery >130% were qualified estimated (J). 

Non-detect results were not qualified. Results for an analyte where the LCS recovery was less 

than the lower limit (60% or 70%), but >30%, were qualified estimated (J for positive results and 

UJ for non-detects). Results for an analyte where the LCS recovery was less than 30% were 

qualified as unusable (R} as specified by the SCS QAPP. The qualifier code LCS was added to 

all results qualified because of LCS recoveries. 
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4. Data Validation Criteria 

The data validation was performed by evaluating initial calibration data, initial and continuing 
·--····-··. "· .. . .-

calibration _verification results, internal standard data, internal standard responses, mass 

spectral tuning, interference check sample results, serial dilution analysis, post-digestion spike 

data, holding times, blank_ contamination, and matrix spike and laboratory control sample 

results. SCS QAPP criteria were applied in the validation, which are partially summarized in 

Section 2 of this report. If the requirements for a parameter were not specifically covered in the 

QAPP, guidance was taken from the NFG and/or the analytical method. 
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5. Data Review Results 

The results of the data review process are summarized in this section. Table 1. 1 summarizes 
............... .. . 

the samples that were collected and reviewed as part of the January 2003 sampling event at the 

Former Martin Brick Quarry Brownfield site. Only those problems noted during the review that 

required qualifying the data are discussed in this section. A summary table of comments and 

data qualifiers generated during the review is also included with each data package in Appendix 

A. Please note that the CAS laboratory placed a "B" qualifier on all metal results that were 

detected between the method detection limit (MDL) and the method reporting limit (MRL). These 

qualifiers were changed to "J" qualifiers by the data reviewer. 

5.1 Review of the Laboratory Review Checklist (LRC) 

The laboratory p~ovided a LRC with each job number, which included a summary of exceptions 

and discrepancies and was signed by the laboratory QA officer. The evaluation of laboratory 

performance criteria and sample-specific criteria were conducted as summarized above in 

Sections 2.0 and .. 3.0, respectively. 

5.2 Holding Times 

All samples were prepared and analyzed within the required holding times. 

5.3 Blanks 

All method, equipment, trip, and calibration blanks were within acceptance criteria. 

Martin Brick Quarry DUS for January 2003 -12-



i 
\ 

. ' 

Daniel B. Stephens & Associates, Inc. 

5.4 Laboratory Duplicate Sample Analysis 

Duplicate sample precision results were either less than the MQL or the RPDs were within 

acceptance criteria for this sampling event. · · 

1 
5.5 Field Duplicate Result Agreement 

-i 

A field duplicate was collected at one soil sampling location during the January 2003 sampling 

event. Table 1.1 summarizes where the duplicate sample was collected and the requested 
·1 
i analyses. All results for the duplicate pair were either less than the MQL or the relative percent 
I 

I 
.) 

( 
.I 

differences (RPDs) were within acceptance criteria specified in the SCS QAPP with the 

following exceptions: 

Job Number J2300038 

• For metals by EPA method 60208, the field duplicate RPO was outside control limits for 

chromium. Associated samples were qualified as estimates (J/UJ) for this analyte. 

Samples that required qualification include HA-1, HA-2,- HA-3, HA-4, HA-5, HA-6, HA-7, 

HA-8, HA-9, Duplicate,. and MW-1. 

5.6 Matrix _Spike Sample Analysis 

Matrix spike and matrix spike duplicate {MS/MSD) results were within acceptance criteria for 

January 2003 sampling event with the following exceptions: 

Job Number J2300038 

• For metals by EPA method 6020B, the RPO between the MS and MSD was outside of 

control limits for barium. Since the MS/MSD percent recoveries and the LCS for barium 

were all within control limits, professional judgment was used to determine qualification 

is not necessary . 

Martin Brick Quarry DUS for January 2003 -13-
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5.7 Laboratory Control Sample (LCS) · 

• LCS results were within acceptance criteria for the January 2003 sampling event. 

Ii' ,, 

J 
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Daniel B. Stephens & Associates, Inc. 

6. Data Validation Results 

The laboratories appear to have adequate QA systems in place that are designed to ensure the 

accurate reporting of analytical results generated by . the laboratory. No transcription or 

calculation errors were found. All instances in which the analytical QC results fell outside of the 

acceptance criteria were fully and correctly reported in the Laboratory Review Checklist. A 

summary of. those data validation items which caused associated data to be qualified are 

summarized below. A list of qualifiers applied to each job number is included with the data 

packages presented in Appendix A 

6.1 Initial Calibration Data 

Calibrations met minimal SW846 method requirements for all analytical batches analyzed in the 

January 2003 sampHng event 

6.2 Calibration Verification 

Calibration verifications met minimal SW846 method requirements for all analytical · batches 

analyzed in this sampling event. 

6.3 Internal Standard Data 

All internal standard performance for samples, blanks, check standards, and standards met 

acceptance criteria. 

6.4 Mass Spectral Tuning 

Mass tuning was performed with acceptable results prior to the analysis of each sample batch. 

Martin Brick Quarry DUS for January 2003 -15-
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Daniel B. Stephens & Associates, Inc. 

6.5 ICP Interference Check Sample (ICS) 

Interference check sample results were within acceptance criteria. 

6.6 ICP Serial Dilution 

Serial dilution results were within acceptance criteria for this sampling event. 

6. 7 Post-Digestion Spike (PDS) Recoveries 

PDS results were within acceptance criteria for this sampling event. 

6.8 Tentatively Identified Compounds · 

Tentatively identified compounds and volatile organics were not analyzed for in the January 

2003 sampling event. 

Martin Brick Quarry DUS for January 2003 -16-
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11. Rejected Data and Project Consequences 

All data collected during the January 2003 sampling event are considered usable and 

acceptable for making project decisions. 

Martin Brick Quany DUS fer January 2003 - 22-
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12. Conclusions 

With the exception of the limitations noted in Sections 8 and 11, the data are considered to be 

usable for making project decisions. For end uses of the data other than those for which 

decision criteria are specified in Section 7, the end user of the data should perform a data 

quality assessment· relative to their specific end use objectives and should perform an 

· evaluation of whether the analytical data are sufficiently representative of the medium under 

evaluation for their specific data use. 

Martin Brick Quarry DUS for January 2003 - 23-
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Comments And Data Qualifiers Generated During Review And Validation 
Former Martin Brick Quarry - CAS Job Number J2300038 

Job Number Analysis Samples 

J2300038 Metals 6020B J2300033 - 001 lo 
011 

Mercury 7471 J2300033 - 001 to 
011 

Terms 
MS/MSD: Matrix Spike/Matrix Spike Duplicate 

QAPP: Quality Assurance Project Plan 

January 2003 

Analyte Qualifier 

Barium Not Qualified 

Chromium J for detects 
UJ for non-detects 

NIA 

RPO: Relative Percent Difference 

SCS: Superfund Cleanup Section 

N/A 

Reason for Qualification 

The RPO for the MS and MSD was outside of control limits. 
Since the MS/MSD and LCS were within limits, professional 
judgment was used to determine qualification was not 
necessary. 
Field duplicate RPO is outside of control limits. All 
associated data were aualified as estimates. 
No problems noted with mercury analyses. 

______ ll!J 
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DATA REVIEW-GENERAL 
Pro·ect Name: 
Pro· ect Number. 
Laborato Name: 

LABORATORY REVIEW CHECKLIST 
Is the laboratory review checklist present? 
Is it signed and dated? 
Does it clearly identify all problems? 

Reviewer Name: 
Batch Number. -::r 

· CHAIN OF CUSTODY DOCUMENTATION (C-O-q 
Is the C-0-C present? · 
Is it signed and dated by the relinquisher? 
Is it signed and dated by the receiver? 
Are all the samples included on the C-0.-C? 
Are all the samples maintained at 4°C ± 2°C? 
Are all samples requiring chemical preservation preserved? 
Are all samples in the appropriate containers? 

. Are there any other problems noted on the C-0-C? 

SAMPLE AND QUALITY CONTROL IDENTIFICATION 
Are the field sample ID #'s cross:.referenced with the laboratory ID #'s? 
Are all the laboratory ID #'s cross-referenced to the corresponding QC data? 

General 

yes~ noO n/aO 
yes~ noO n/aO 
yesG( noO n/aO 

yesGr noO n/aO 
yesGf' noO n/aO 
yesGY, noO n/aO 
yes~ noO n/aO 
yesE( noO n/aO 
yes~ noO n/aO · 
yesl.!1 noi:J,, n/aO 
yesO no~ n/aO 

yesi;i., noO n/aO 
yesl!f noO nlaO 
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DATA REVIEW - METHOD 6020B 
. Pro·ectName: 
Pro·ect Number: 

Batch Number: -YZ3 oo o 3'B 

TEST REPORTS 
Are all samples prepared and analyzed within 180 days? 
Are sample quantitation limits reported for all analytes not detected? 
Are results reported on a dry weight basis, if applicable? · 

TEST REPORTS FOR BLANK SAMPLES 
Is there one method blank per analytical batch? 
Is method blank free of detected analytes? 
Are there any equipment/rinsate/field blanks present? 
Are the equipment/rinsate/field blanks free of detected analytes? 

LABORATORY CONTROL SAMPLE (LCS) DATA 
· Is there one laboratory control sample per analytical batch? 
Does it contain all project required analytes? 
Are the LCS recoveries within 30% of expected value? 

yes~ noO n/aO 
yes.b'fl ~oO n/aO 
yes~ no• n1a• 

yesi noO n/aO 
yes~ noO n/aO 
yesO no~ n!aQ / 
yesO noD n/al..!r' 

yes~ noO n/aO 
yes~ noO · n/aO 
yesl.!::] noO n/aO 

MATRIX SPIKE (MS) AND MATRIX SPIKE DUPLICATE(MSD) DATA_/ 
Is native sample concentration less than four times spike concentration? · yes~ noO n/aO 
Is a sample designated on the C-0-C as an MS/MSD? yes~ noO n!aO 
Is there a MS/MSD ran on a project sample? · yes~ , noO n/aO 
Is there one MS/MSD per analytical batch? yesGt: noO n/aO 
Do the MS/MSD contain all project required analytes? yes~ noO n/aO 
Do the MS/MSD recoveries attain the required criteria for accuracy (30%)? yesl?' noO n/aO 
Does the MS/MSD attain the required criteria for pr~cision (30%)? yesO noQ/' n/aO 

&PD~ P)Mi UM~i~ 1"''k NI. l~ ;;, -r- Ll J v.-> Ii 
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LABORATORY DUPLICATE DATA (Lab Duplicate or MSD) 
Are sample results greater than five times quantitation limit? 
If yes, are recoveries within 30% of expected value? 
Is the RPD within 30% of expected value? 

FIELD DUPLICATE DATA 
Are there any field duplicates present? 
Do %RPO values attain required criteria for precision (refer to 

--JZ-3oto'30 -,OID -6 - C.,{2... 

METHOD QUANTITATION LIMITS (MQLs) 
· Are the lab reporting limits l~ss than or equal to project action levels? 

Method 6020 2 

yes~noO nla[] 
yes~ noO · nlaO 
yesO noO n/a[]"' 
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DATA VALIDATION -METHOD 6020B 
Pro·ect Name: fu Date: 

Laborato Name:. Q p.~ 

INITIAL CALIBRATION 
Does the package contain the initial multipoint calibration results? 
Is the correlation coeffi~ient > 0.995 for linear regression? 

. :S::- (_ ~ · 1/JM thoJ &-fl/t~~ 

CALIBRATION VERIFICATION 
Is ~ere an ICV ran after mitial cah"bration and are all analytes within ±10%? 
Are there CCV s run after every 10 samples and at the end of analysis? 
Are all CCV analytes within ±10% of expected value? 
Is a calibration blank run after every CCV? 

yes~noD n/aO 
yesl..J(" noD n/aO 

yes~ noD n/aO 
yes!J1 ~ noD n/aO 
yesW noO n/aO 

Were any analytes detected in the CCB?
1 

· . 
S&W- a.JA4½:6u, #edr::>ci t1«1- cc8 12--+ 

yesQ/ noD n/aO 
yes@' noD n/aO 

cJolAt.Q)[ttf'a..4-ioM blwti {Y)Qla-wJ MP.L-

TEST REPORTS FOR BLANK SAMPLES 
Is there one method biank per analytical batch? 
Is method blank free of detected analytes? 
Are there any equipment/rinsate/field blanks present? 
Are the equipment/rinsate/field blanks free of detected analytes? 

.INTERFERENCE CHECK STANDARD 
Was an ICS run at the beginning/ea. of each analytical sequence? 
Are all analytes within ±20% of t;xpected value? 

INTERNAL STANDARD 
Where iilter:i:J.al standards run for every sample? 
Are all results within control limits specified in the method? 

' 

TEST REPORTS 
Aie all samples prepared and analyzed within 180 days? 
Are sample quantitation limits reported for all analytes not detected? 
Are results reported on a dry weight basis? 

Method 6020 

yes~ noO n/aO 
yes[11 . noD n/aO 
yesO noE§"' nlaO 
yesO noO n/a~ 

yesd noO n/aO 
· yes~ noO n/aO 

yesff noD n/aO 
yesIB' noD n/aO · 

yes~oO 
yes~./noO 
yesLlf noO 

n1aO 
n1aO 
n1aO. 
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DATA REVIEW - METHOD 7470A/7471A 
Pro·ect Name: Date: 
Pro·ect Number: 
Laborato Name: 

TEST REPORTS 
Are all samples prepared and analyzed within 28 days? 
Are sample quantitation limits reported for all analytes not detected? 
Are results reported on a dry weight basis? 

TEST REPORTS FOR BLANK SAMPLES 
Is there one method blank per analytical batch? 
Is method blank free of detected analytes? 
Are there any equipment/rinsate blanks present? 
Are the equipment/rinsate blanks free of detected analytes? 

LABORATORY CONTROL SAMPLE (LCS) DATA 
Is there one laboratory control sample per analytical batch? 
Does it contain all project required analytes? 
Are the LCS recoveries within 70-130% of expected value? 

yes5Y"' noD n/aO 
yes~ noD nlaD 
yesw noO ntaO 

yesQ: noD n/aO 
yesl..:!1 noO n/aO 
yesO noQ" n/aO 
yesO noD n/aG{ 

yes~ noD 
yes~noO 
yesLJ noO 

ntaD 
nlaO 
ntaO 

MATRIX SPIKE (MS) AND MATRIX SPIKE DUPLICATE (MSD) DATA · 
Is a s~mple designated on the C-0-C as an MS/MSD? yes@ noO n/aO 
Is there a MS/MSD ran on a project sample? yes[iy noO n/aO 
Is there one MS/MSD per analytical batch? yes[f noO n/aO · 
Do the MS/MSD contain all project required analytes? yesG:r noO n/aO 
Are the MS/MSD recoveries within 77-120% of expected value? yes~noO n/aO 
Doe_s the MS/MSD attain the required criteria for precision? yes~ noO n/aO 

Method 7470/7471 1 
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FJELD DUPLICATE DATA 
Are there any field duplicates present? 
Do %RPO values attain required criteria for precision? 

METHOD QUANTITATION LIMITS (MQLs) 
Are the lab reporting limits less than or equal to project action levels? 

Method 7470/7471 2 

yes@ noO n/aO 
yes~noD n/aO 
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DATA VALIDATION -METHOD 7470A/7471A 

INITIAL CALIBRATION 
Does the package contain the initial multipoint calibration results? 
Is the correlation coefficient > 0.995 for linear regression? 

CALIBRATION VERIF1CA UON 
Are there CCV s run after every IO samples and at the end of analysis? 
Are all CCV analytes within ± I 0% of expected value? 
Is a calibration blank run after every CCV? 
Are an CCB ana_lytes less than the r~orting limit? 

TEST REPORTS FOR BLANK SAMPLES 
Is there one method blank per analytical batch? 

• Is method blank free of detected analytes? 
· Are there any equipment/rinsate/field blanks present? 

Are the equipment/rinsate/field blanks free of detected analytes? 

TEST REPORTS 
Are all samples prepared and analyzed within 180 days? 
Are sample quantitation limits reported for all ai;talytes not detected? 
Are results reported on a dry weight basis? · 

LABORATORY CONTROL SAMPLE (LCS) DATA. 
Is there one laboratory control sample per analytical batch? 
Does it .contain all project required analytes? 
Are the LCS/LCSD recoveries within 30% of expected value? 
Does the LCS/LCSD attain the required criteria for precision (30%)? 

Method 7470/7471 

. yes~oD nlaO 
yesl.!J" noO nlaO 

yes[i}"' noO n/aO 
yes~ noO nlaO 
yeslld . noO nlaO 
yesg' noO nlaO 

y~sGl noO nlaO 
yes~ noQ,,- nlaO 
yesO nol..!'.I nlaO 
yesO noO n/a~ 

yes~ noO nlaO 
yes~ _ noO nlaO 
yes~ noO nlaO 

yes~noO 
yes~ noO 
yesl::'.] noD 
yesO noO 

ntaO 
ntaO 
n!aQ../ 
n/al2::f 



MATRIX SPJKE (MS) AND MATRIX SPIKE DUPLICATE (MSD) DATA 
Is the review ofMS/MSD data applicable (native concentration less than four 
times spike concentration)? ' 
Is a sample designated on the C-0-C as an MS/MSD? 
Is there a MS/MSD ran on a project sample? 
Is there one MS/MSD per analytical batch?. 
Do the MS/MSD contain all project required analytes? 
Axe the MS/MSD recoveries within 30% of expected value? 
Does the MS/MSD attain the required criteria for precision (30%)? 

DILUTION TEST/POST DIGESTION SPIKE 
Was a dilution test run for each matrix in each analytical batch?· 
Is dilution test recovery within ±30% of original sample? 
Is a post digestion spike performed when dilution test fails? 
Axe PDS recoveries within ±30% of expected value? 

LABORATORY DUPLICATE DATA (Lab Duplicate or MSD) 
Axe sample results greater than five times the quantitation limit? 
If yes, are recoveries within 30% of expected value? 
Is the RPD within 30% of expected value? 

yeso/ noO n/aO · 
yesG?' noD n/aO · 
yesGr noD n/aO 
yesg noO n/aO 
yesGr noD n/aO 
yesg, noD n/aO 
yes~ noD n/aO 

yes~ noD n/aO 
yes[?' noO n/aO 
yesB' noO · n/aO 
yes~ noO n/aO 

yes~oD n/aO 
yes~_ noD n/aO 
yesEr noD n/aO 

FIELD DUPLICATE DATA / 
Are there any field duplicates present? · yesg, noO n/aO 
Do %RPO values attain required criteria for precision (refer to page D 14 of QAPP)? yes~ noD n/aO 

METHOD QUANTITATION LIMITS (MQLs) 
Are the lab reporting limits less than or equal to project action levels? 
Are the laboratory MDL studies current? 

Method 7470/7471 
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Columbia 
Analytical -

. ) Services INC. 

An Employee70wned Company 

January 13, 2003 

Bill Green 

Service Request No. 12300038 

Daniel B Stephens & Associates, Inc. 

8403 Cross Park Drive Suite lA 

Austin, TX 78754 

RE: Certified Analytical Report for 
Project No.: 843.9-0000.00 

Project Name: Former Martin Quarry 

Dear Bill Green: 

Enclosed are the results of the samples(s) submitted to our laboratory on January 08, 2003. 

these analyses have been assigned our service request number: 12300038. 
For your reference, 

-All analyses were performed according to our laboratory's quality assurance program. NELAP requirements 
were met unle_ss footnotes in each sample report indicate.otherwis_e. Estimates regarding the degree of\lllcertainty 

in measurements cail be inferred from the accw-acy limits in the laboratory QA manual. However, these limits 

. do not account for possible matrix effects. All results are intended to be considered in their entirety, and · 

Columbia Analytical Services, Inc. (CAS) is not responsible for use of less than the complete report. Results 
apply on_ly to the samples analyzed. 

Please call if you have any questions. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

1\_vJu{, ✓ . . 
//Joe Wiegel · 
V . . 

Project Manager 

. . 

CAS Jacksonville is NELAC-accredited by the State of Florida-(£82502). Other state accreditations include: 

AR, AR; LA, Al 30759; MA, M-FL937; NC, 527; SC, 96021; WA, C278. 

1 
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Columbia Analytical Services, Inc. 

DATA PACKAGE SIGNATURE PAGE 

[ This Data Package consists of: 

0 This signature page and the following Reportable Data:: 

Field Chainsof-Custody: 
Cross Reference by Field ID # tb Laboratory ID # in alphanumeric order; 

RI 
R2 
R3 Test Reports (Analytical Data Sheets) for each environmental sample that includes: 

,_, 

' L_ 

0 
@. 

,R4 

R5 
R6 

R7 

R8 

R§' 
RIO 

a) all items listed in NELAC 5.13, · 
b) dilution factors, 
c) preparation methods, 
d) cleanup methods, &nd 
e) ifrequired for the project, tentatively identified compounds (TICs). 

Surrogate Recovery Data (for organic procedures only) including: 
· a) surrogate spiking amounts, 

b) concentration of surrogate measured in sample, . 
c) calculated %R, and 
d) the laboratory's surrogate QC acceptance criteria. 

Test Reports for Blank Samples; 
Laboratory Control Sample (LCS) Data including: 

a) LCS spiking amounts, 
b) concentration of each analyte measured in LCS, 
c) calculated %R for each analyte, and . 
d) the laboratory's LCS QC acceptance criteria · 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Data including: 
a) samples associated with the MS/MSI> clearly identified, 
b) MS/MSD spi~ing amounts, . 
c) concentration of each MS/MSD analyte measured in sample, 
d) calculated %Rs and %RPDs, and 
e) the laboratory's MS/MSD QC acceptance .criteria 

Analytical Duplicate Recovery and Pi:,ecision, if applicable, including: 
a) the amount of analyte measured in the duplicate, 
b) the calculated %RPD, and 
c) the laboratory's QC acceptance criteria for i1,D.alytical duplicates. 

Method Quantitation Limit (MQL) for each analyte; 
Ifrequired for the project, the validation results for non-~eference methods; 

0 the completed Laboratory Review Checklist; and 

0 an Exception Report for each item in the Laboratory Review Checklist noted with \'No" or ''Not Reviewed (NR)". 

L 
. Release Statement: "I am the laboratory manager, or his/her designee, and I am responsible for the release of this data package. I affirm 
that this data package has been reviewed and is complete and technically compliant with the requirements of the methods used, except r: where noted in the attached Exception Report. I further affirm to the best ofmy knowledge that all problems/anomalies observed by this 

L._f laboratory, or if applicable, any and all subcontracted laboratories, that might affect the quality of the data have been identified in the · 
Laboratory Review Checklist, and no information or data has been withheld that would affect the quality of the data." 

· · Jct vJ,',_] .-f 
r-. 
1 ··Name (printed) 
L 

[ 
Lt1 L ·p; .y tf,/ 

Official Title (printed) ,, 
i '1 L_, 

Da{e 
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Columbia Analytical Services, _Inc. 

TNRCC 
LABO RA TORY REVIEW CHECKLIST- Chain of Custody Information 

Laboratory Name: CAS - Jacksonville Date: Jan. 14, 03 

Project Name/Number: Fonner Martin Quarry/8439-000.00 Laboratory SDG Number: 12300038 

Project Manager Name: Joe Wiegel Batch Number(s): 12300038 

# 1 Anal sis2 

3) Were samples reguiring thermal preservation within temperature specs at log:in? ___ , _______ _ 

RJ 01 4 Were the sam Jes in the a ro riate containers? 

SAMPLE AND QUALITY CONTROL (QC) IDENTIFICATION 

. 1) Are all field samele m numbers cross-referenced to the laboratory m numbers? ___________ _ 

R2 OI 2) Are all laboratory ID numbers cross-referenced to the corresponding QC data? 

1 

Items identified by the letter "R" should be submitted.to TNRCC in the Data Package. Items identified by the letter "S" should be.retained 
and made available to the TNRCC upon request for a period of three years after the data are submitted. 

2 Q == organic analyses; I == inorganic analyses (and general chemistry, when applicable); 
3 NA= Not applicable;· 
4 NR = Not.Reviewed; 
5 ER#= Exception Report identification number (an Exception Report should be completed for an item if"NR" or "No" is checked. 

TNRCC . . 
Exception Reports - Chain of Custody Information 

Laboratory Name: CAS - Jacksonville Date: 1aii. 14, 03 

Project Name/Number: . Former Martin Quarry/8439-000.00 Laboratory SDG Number: J2300038 

Project Manager Name: Joe Wiegel Batch Number(s): 12300038 

ER# Description 

4 



Columbia Analytical Services, Inc. 

TNRCC 
LABO RA TORY REVIEW CHECKLIST - Metals 

Laboratory Name: CAS - Jacksonville Dat'e: . Jan. 14, 03 

Project Name/Number: Former Martin Quarry/8429-0000.00 Laboratory SDG Number: 12300038 

Data Revjewer Name: Joe Wiegel Batch Number(s): 12300038 

#' Analysis' Description · Yes No NAj NR4 ER#' 

TEST REPORTS 

I) Were samples prepared and analyzed within holding times? ~ • • 
2) Were reported results within calibration range? ~ • • 
3) Were all calculations verified? ~ • • t lXl I I • 4) Were all analvte identifications verified? 

5) Were sample quantitation limits reported for all analytes not detected? [g]· • • • 
6) If required for the proiect, were the tentatively ic\entified compounds reported? [g] • • ·• 

R3 OI 7) Were results reported on a dry weight basis? [gJ • • • ·--
SURROGATE RECOVERY DATA 

1) Were surrogates added prior to extraction? · 1 I •. lXl • 
R4 0 

2) Were surrogate percent recoveries in all samples within the laboratory QC acceptance 

• n 1)(1 • criteria? 

TEST REPORTS FOR BLANK SAMPLES 

1) Were imnropriate type(s) of blanks analyzed? [gJ • • I I 
2) Were method blanks taken through the entire analytical process, including preparation 

~ • • n and, if annlicable, cleanup procedures? 

RS OI 3) Were blanks free of detected compounds? I I ~ • • ER5-3 

LABO RA TORY CONTROL SAMPLES (LCSs) · 

1) Was each LCS prepared from a source external to the calibration standards? ~ I I • • 
2) Were all project-required analytes included in the LCS? ~ • • • 3) Was each LCS taken through the entire analytical procedure,.including preparation and, 

~ D • • i(applicable, cleanup procedu·res? 

4) Were LCSs analyzed at the required frequency? ·~ D • • 
R6 OI 5) Were LCS percent recoveries within the laboratory QC acceptance criteria? ~ • • • ? 

MA TRIX SPIKE <MS) and MATRIX SPIKE DUPLICATE IMSD) DATA 
I) Were all project-required analytes included in the MS and MSD? lXl I I • I I 
2) Were MS/MSD analyzed at the appropriate frequency? [g] • • • 
3) Were MS percent recoveries within the laboratory QC acceptance criteria? ~ .• • •· 
4) Were MSD percent recoveries and relative percent differences (RPDs) within the 

·[g] n • • R7 01 laboratorv QC acceptance criteria? 

ANALYTICAL DUPLICATE DATA · 

1) Were annropriate analytical duplicates analyzed for each matrix? ~ • • • 
2) Were analytical duplicates analyzed at the annropriate frequency? 0 •· • • 

R8 OI 3)Were RPDs or relative standatd deviations.within the laboratory QC acceptance criteria? ~ I I I I I I 
METHOD QUANTITATION LIMITS lMOLs) 

l) Is the concentration of the lowest non-zero calibration standard in the calibration curve 

0 • • • R9 OI reported? 

VALIDATION RESULTS FOR NON-REFERENCE METHODS 
RlO 01 1) Were all samples prepared and analyzed using a Reference Method? 0 • • • 

OTHER PROBLEMS/ANOMALIES 
l) Are all known problems, anomalies or special conditions (e.g., use of minimum 
analytical limits) associated with the data noted in the Laboratory Review Checklist and 

0 • • • R11 OJ Exception Reports? 

Reviewed by: l~J✓ Date: [ ( / ~ /v) 
5 ~-



Columbia Analytical Services, Inc. 

TNRCC 
LABORATORY REVIEW CHECKLIST...: Metals 

Laboratory Name: CAS - Jacksonville Date: Jan. 14, 03 

Project Name/Number: Former Martin Quarry/8429-0000.00 Laboratory SDG Number! 12300038 

Data Reviewer Name: Joe Wiegel Batch Number(s): 12300038 

#' Analysil Description Yes No NA, NR" ER#, 

INITIAL CALIBRATION {ICAL) AND ICAL VERIFICATIONS (ICY) 
l) Were response factors (RFs) and/or relative response factors (RRFs) within the method 

~ D • • required OC acceptance criteria? 

2) Were percent RSDs or correlation coefficient criteria met? ~ I • 
3) Were the number of standards recommended in the method used for all analvtes? IX! I I I 
4) Were all points generated between ~e lowest and highest standard used to calculate the 

rgJ D • •· curve? 

5) Are ICV data available for all instruments used? ~ I I I 
SI or 6) Has the calibration curve been verified ~sing a NIST-traceable second source? IX! I • • .. 

-·· CONTINUING CALIBRATION VERIFICATION (CCV) 

1) Was the CCV analvzed at the method-required freauencv? IXI D I I D 
2) Were percent differences within the ~ethod-required QC acceptance criteria? ·~ • • 

S2 01 3) Was the ICAL curve verified for each analvte of interest? ~ • l J 
MASS SPECTRAL TUNING 

1) Was the aooropriate compound for the method used for tuning? • . I IXI • 
S3 0 · 2) Wer~ ion abundance data within the method-required QC acceptance criteria? I I • IXI 

INTERNAL ST AND ARD as) 
1) Were IS area counts within the method-reauired OC acceptance criteria? ~ D • 

S4 OJ 2) Were IS retention times within the method-reauired OC acceptance criteria? ~ I I I I 
RAW DATA 

I) Were ·the raw data (e.g., chromatograms, .spectral data) reyiewed by an analyst? IXI l J I I 
S5 OT 2) Were all data associated with manual intelmltions flagged on the quantitation reports? I I • IXl 

DUAL COLUMN CONFIRMATION 

1) Did du~I column confirmation results meet the method-required QC a~ceptance criteria? • l J IXI I ·:s 

S6 0 • 2) Were all percent differences less than 25%? I ., I I ~ 0-
. TENTATIVELY IDENTIFIED COMPOUNDS (TICs) 

S7 0 I) TICs were requested, were the mass spectra and TIC data reviewed? l I I I ·IXI l I 
INTER-ELEMENT CORRECTION SOLUTION {JCS) RESULTS 

I) Were percent recoveries within method acceotance criteria? 12<:J . I I I I •· 
S8 I 2) Were the absolute values for all analvtes less than the IDL? IXI • I I I I 

. SERIAL DILUTIONS, POST DIGESTION SPIKES, AND METHOD OF 
ST AND ARD ADDITIONS 

I) Were percent differences, recoveries, and linearity within the QC acceptance criteria 
~ D D • S9 I specified in the method? . -

VALIDATION RESULTS FOR NON-REFERENCE METHODS 

S10 01 1) Are all non-Reference Methods documented and validated? ~ • I I I I 
METHOD DETECTION LIMIT (MDL) STUDIES 

SII or I) Are MDL studies for each analyte in a given matrix current. on file, less than a year· old? IXI I J I I I I 
STANDARDS TRACEABILITY 

S12 01 1) Are all standards used in the analyses NIST-traceable? IXI I J l 1 • 
DOCUMENTATION OF WATER AND REAGENTS QUALITY 

S13 01 I) Is documentation of the aualitv of water and reagents used in the analyses on file? IX! I I I I I I 

Rev;ewed by: l•!zJ1i- Date:~/ 6 



Columbia Analytical Services, Inc. 
' . 

TNRCC 
LABO RA TORY REVIEW CHECKLIST- Metals 

Laboratory Name:. CAS - Jacksonville Date: Jan. 14, 03 

Project Name/Number: Fonner Martin Quarry/8429-0000.00 Laboratory SDG Number: 12300038 

Data Reviewer Name: Joe Wiegel Batch Number(s): 12300038 

#' Analysis1 Description Yes No NA~ NR4 ER#' 

COMPOUND/ANALYTE IDENTIFICATION PROCEDURES 
S14 or 1) Are the orocedures for comoound identification documented? . IX] I I • 

DEMONSTRATION OF ANALYST CAPABiLITY 

1) Was demonstration of caoabilitv conducted according to NELAC Appendix 5C? X I I 
2) Is documentation of the analyst!s demonstration ofcaoabilitv on file? X I I 

S15 OI 3) Is documentation ofthe analvst's proficiency uo-to-date and on file? ,X • 
PROFICIENCY TEST REPORTS 

.. 
IX] I J S16 OI 1) Are proficiency testing or inter-laboratory comparison results on file? 

·-- LABORATORY STANDARD OPERATING PROCEDURES (SOPs): 
S17 OJ 1) Are laboratory SOPs current and on file for each method perfonned? IX] I I 

Items identified by the letter "R" should be submitted to TNRCC in the Data Package. Items identified by the letter "S" should be retained 
and made avaiiable to the TNRCC upon request for a period of.three years after the data are submitted. 

2 0 = organic analyses; 1 = inorganic analyses (and general chemistry, when applicable); 
3 NA= Not applicable; 
4 NR = Not Reviewed; . 
5 ER#= Exception Report identification number (an Exception Report should be completed for an item if"NR" or "No" is checked. 

·Reviewed by: In\_ iiv .. ) Date: / / / f{( D3 7 



Columbia Analytical Services, Inc. 

TNRCC 
EXCEPTION REPORT- Metals 

Laboratory Name: CAS - Jacksonville Date: Jan. 14, 0~ 

Project Name/Number: Fonner Martin Quarry/8429-0000.00 Laboratory SDG Number: 12300038 

Data Reviewer Name: Joe Wiegel . Batch Number(s): 12300038 

ER# Description 

[he Method Blank contained low levels of Chromium above the Method Detection Limit (MDL) but less than the Method 
.. Reporting Limit (MR,L). All sample results for Chromium are greater than ten times the amount detected in the blank 11 

is the opinion of Columbia Analytical Services that the quality of the sample data is not significantly affected. 
ERS-3 

.. 

-

--

... 

Reviewed by: l~t .... · ___ Date:~ 
8 



SAMPLE CROSS-REFERENCE 
. J2300038 

SAMPLE# CLIENT SAMPLE ID DATE . TIME 

J2300038-001 HA-1 1/7/2003 10:08 

J2300038-002 HA-2 · 1/7/2003 10:14 
·-- J2300038-003 HA-3 1/7/2003 10:19 

J2300038-004 HA-4 1/7/2003 10:24 

J2300038-005 HA-5 1/7/2003 10:30 

J2300038-006 HA-6 1/7/2003 10:42 

J2300038-007 HA-7 l/7i2003 10:40 

· J2300038-008 HA-8 1/7/2003 10:48 

J2300038-009 HA-9MS 1/7/2003 10:54 

J2300038-009 HA-9MSD 1/7/2003 . 10:54 
J2300038-009 HA-9 1/7/2003 10:54 

J.2.300038-010 Duplicate 1/7/2003 10:48 

J2300038-011 MW-l 1/7/2003 09:00 

9 
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Data Qualifiers 

Inorganic Data 

* The result is an outlier. · See case narrative. 
# The control limit criteria are not applicable. See case narrative: 
B The analyte was found in the associated method blankat a level that is significant relative to the sample result 
E The result is an estimated amount because the value exceeded the instrument calibration range. 
J · The result is an: estimated concentration that is less than the MRL but greater than or equal to the MDL. 
U The compound was analyzed for, but was not detected (''Non-detect") at or above the MRL/MDL. 
Z Too many colonies were present (TNTC). The numeric value represents the filtration·voluine. 
1 The MRIJMDL bas been elevated due to matrix interference. 
X See case narrative. 

Metals Data 
* The result'is' an outlier. See case narrative. 
# The control limit criteria are not applicable. See case narrative. 
I! . The res9lt is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 
E The reported value is estimated because of the presence of matrix interference. 
M The duplicate injection precision was not met. 
N The Matrix Spike sample recovery is not within control limits. See case narrative. 
S . The result was determined by Method of Standard Additions (MSA). 
U The compound was analyzed for, but was not detected ("Non-detect'') at or above the MRL/MDL. · 
W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 

50% of spike absorbance. · 
1 The MRL/MDL has been elevated due to matrix interference. 
X See case narrative. 
+ The correlation coefficient for the MSA is less than 0.995. 

* 
# 
A 
B 
C 

Organic Data 
The result is an outlier. See case narrative. 
The control limit criteria are not applicable. See case narrative. 
The tentatively identified compound is a suspected aldol-condensation product. · 
The analyte was found in the associated method blank at a level that is significant relative to _the sample result. 
The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to 

historical data. 
D The reported result is from a dilution. 
E 
J 
N 

p 

u 
i 
X 

F 
L 

H 

0 
y 

z 

The result is an estimated amowit because the value exceeded the instrument calibration range. · 
· The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 
The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not 

performed. · · 
The GC or HPLC confirmation criteria were exceeded. The relative percent difference is greater than 40% 

between the two analytical resuits (25% for CLP Pesticides) 
The compound was analyzed for, but was not detected (''Non-detect") at or above the MRL/MDL. 
The MRUMDL has been elevated due to a chromatographic interference. 
See case narrative. 

Petroleum Hydrocarbon Specific 

The chromatographic fingerprint ofilie sample matches the elution pattern ofilie calibration stand~d. 
The chromatographic fmgerprint of the sample resembles a petroleum product, but ilie elution pattern indicates 
· the presence of a greater amount of lighter molecular weight constituents ilian ilie calibration standard. 
The chromatographic fingerprint' of ilie sample resembles a petroleum product, but the elution pattern indicat~s 

the presence of a greater amount of heavier molecular weight constituents than ilie calibration standard. · 
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 
The chromatographic fmgerprint of ilie sample resembles a petroleum product eluting in approximately the 

correct carbon range, but the elution pattern does not match tlie calibration standard. 
The chromatographic fingerprint does not resemble a petroleum product. 

10 
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-·- .. 

- -

ASTM 

A2LA 

CARB 

·, 

CAS Number 

CFC 

CPU 

DEC 

DEQ 

DHS 

DOE 

DOH. .. 

EPA 

ELAP 

GC 

GCIMS 

LUFf 

M 

MCL 

MDL 

MPN 

MRL 

.NA 

NC 
NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Fornrlng Unit 

Department of Enviromnental Conservation 

Department of Envitonm,ental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas_ Chromatograpby/Mass Spectrometry 

Leaking Underground Fuel Tank 

Modified 

Maximum Contaminant Level is the highest permissible concentration of a substance allowed in 
drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

· Not Calculateq 

National Council of the Paper Industry. for Air and Stream Improvement 

Not Detected 

National Institute for Ocqupational Sa,fety and Health 

Practical Quantitation Limit . 

Resource Conservation and Recovery Act 

~elected_fon _Monitoring· 

Total Petroleum Hydrocarbons 

· Trace level is the concerttration of ~ analyte that is less than the PQL btit greater than or equal to 
the MDL. . 

11 
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Chain of Custody_· and Sample.Receipt·· 
Documentation 
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Columbia 
Analytical 
Services INC. 

· CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM 
J2300038 J An EmplO'j!Q$•Ol,vncd Cornpm,y 

www.castab.com 

8540 Baycenter Rd.• Jacksonville, FL 32256 • (904) 739-2277 • 800-695-7222 x06 • FAX (904) 739-2011 ~- PAGE / OF z_,_,, 

CLIENT SAMPLE ID 

;:I:M.. -

SeeQAPP • 
SAMPLE RECEIPT: CONDITION/COOLER TEMP: (). ' CUSTODY SEALS:· Y N 

RELINQUISHED BY RECElVEOBY REUNQUISHEO BY 

.,· 

ANALYSIS REQUESTED (Include Method Number and Container Preservative) 

I 
·1 

TURNAROUND REQUIREMENTS 
__ RUSH(SURCHARGESAPPLY) 

__ STANDARD 

REQUESTED FAX DATE 

REQUESTED REPORT DATE 

RECEIVED BY 

(l1·· r--< 
. _'_;>_) 

REPORT REQUIREMENTS 
_ I. Results Only 

_ II. Results+ QC Summaries 
(LCS, DUP, MS/MSD as required) 

_ Ill. Results + QC and CalibraUon 
Summaries 

PO# 

BILL TO: 

Preservative Key 
0. NONE 
1. HCL 
2. HN03 
3. H2S04 
4. NaOH 
5. Zn. Acetate 
6. MeOH 
7. NaHS04 

8. Other 

REMARKS/ 
ALTERNATE DESCFIIPTlON 

INVOICE INFORMATION 

__ -IV. Data Vallda_llon Repor1 with Raw Data- t-------------1 
_ V. Spelcallzed Forms I Custom Repo,t 

Edata ._Yes __ No 

REUNOUlSHED BY 

Signature 

P!intedName 

Firm 

Oate7iiiii6 ___ _ 

< 
\ .. 

,· 
' 

Signature 

Printed Name 

Firm 

Daletnme 

RECElVEDBY 

S}C-10(l 
. l 



\..OIUffiOIQ 

Analytical 
Services"~ 

An Et11,CJ,lo~•°""1od Comp.311y 

www.caslab.com 

. : . ' ... 

CHAIN OF CUSTODY/LABORATORY ANALYSIS REQUEST FORM 
-~ PAGE . .J-- OF ;)---8540 Baycenter Rd.~ Jacksonville, FL 32256 • (904) 739-2277 • 800-695-7222 x06 • FAX (904) 739°2011 

/ 

r· CAS C,mtact 

Project Name 

(K,v-.Lr /~'-I'{ /1ur1,/ Prol~~}q • /) /J/J/1, /JI} ANALYSIS REQUESTED {Include Method Number snd Container Preservative) 

p~~Jl h/ULA/ 
- I Report CC - . 

1 l I. I -I I I I I I I I PRESERVATIVE 
~ 

Company/Address ;; /, / / 57)~ I I I I IJ) 
c:: , I , I 

/,~ hd rJL 74✓/✓ 
..u I 

I 
-~ 

z 

~ - / . 
CJ 
(.) 

·u.. 
0 -

Phtio lo~ 7K< IT7,;Jtro 
FAX# · V -I hill,,\ 71 2. - ?~#l,_, 

a: 
w 
ID 
::. 
::, 
z 

l 
I -=:t" 

~ 

Preservative "i<ey 
0. NONE . ~CL '· 
2. HNOa 
3. H2S 4 
4. NaOH 
5. Zn. Acetate 
6. MeOH 
7. NaHS04 

8. Other --
REMARKS/ Sampl~VrJtl-n/ Sa~le'J/!"([1;/ . . _ LL-~ I I, ,_ l ALTERNATE DESCRIPTION 

e.- - V - SAMP(ING 
CLIENT SAMPLE ID LABID DATE TIME MATRIX 

Pl lJ-) l-1 l)&j JO ,<.,; I r )( -

~ 

SPECIAJ:;;;;=,NTS ~ f :1M.-,tl'J 

. /&LA ,:1--// ~~S .,. 

( b+J T4 I 
SeeQAPP 0 .. . . ~ . 

SAMPLE RECE\Pl": COND\l"ION/COOLER TEMP: CUSTODY SEALS: Y N 
RELINQUISHED BY RECEIVED BY RalNQUISHED BY , 

4 I - '-
Si~~ Si9;f'~ _ 

~ 

Signature 

' 
p~~/ 1/tJe;~ Prln\"'Z"...M~ .Vt/ ,J PAI-- P/inled Nama 

Fftm h'l<A--
, Firm j)/511- Firm 

Dal':;1'7e ..J //dJ?J Date/Tlme _ 1 
3 tS-tf4 Datetnme 

J - -IJ ,- -0 
.. .. Distribution: White - Return i'o _Onaonator, \'.llilaw , I.ab C~v· Pin• - RetaU"'0 rl hv ~1,ent 

• -· i.. ·•. -,,, 

. .I 

•. 

ilJRNAROUND REQUIR_EMENTS 

__ RUSH(SURCHARGESAPPLY) 

_·_ STANDARD 

REQUESTED FA)( DATE 

REQUESli.O REl'ORl OAlc 

< ~· . 

RECEIVED av· 

Signature 

Printed Name 

Finn 

Datemme 

.. 

.. 

REPORT REQUIREMENTS 

_ I. !lesults Only . 

_. _ II. Resulls + QC Summaries 
(LCS, DUP, MS/MSD as required) 

_· _ Ill. Aesulls + QC and Calibration 
Summaries 

_ IV. Clala Validation Report with !:law Data 

_ V. Spelcallzed Fonms / Custom Report 

Edata _Yes _No 

REUNQU\SHEO"BV 

Signature 

PrinledName 

Firm 

uale/fnne 

INVOICE INFORMATIQN 

PO# 

BILL TO: 

Signa\\11<1 

PrtnledName 

Finn 

Date/Time 

RECEIVED BY 

.. 

,- "~1c-1 oq-- ~~ 
\. 



f"'\r-, r-;.,, .... y• .. 
Client: L(,t:_.:.2·1(,I-,'· LJ"f:> 

Date received: I :c-lr) __ -:; L1·i S:~ 
. ii !",../\ 

// .··. 
.. f,.· j I · ·--...:i-: -· .-··1 

.,_.. ~ t _. 1 1'--/:k._.'J.:.._; / 

JACKSONVILLE LABORATORY 
CONDITION UPON RECEIPT FORM 

; ... , .. •, .. ,· 
Project name:fi'..:/()'._U·- I' L:: 7\·'\ 

·-1 ·:-~ -... ;- ·""' .,. ··-. :..:,.-:-~ 
Service request number: .... · . ..._; ..,..._ . .1_,_._ ~·,_;._, ____ c ___ -~-....... .,-/ _______ _ 

Received bv: r l !. , -~------------ CUR completed bv:_· """(_!_}_\ _____________ _ 

Coo I er/Shipping Information: 
• A • 

Courier: D CAS • Client • UPS D Airborne .PfFedEx • Other (describe): ______________ _ 

Type: c(Cooler • Box • Other (describe)---------.---------------

Cooler temperature: Identify the cooler and dpcument the temperature blank or ice water measurement 

I 
.. 

Cooler ID 

Temo l°C) '\_) 7 
Temo taken from 

EITemp blank • Temp blank • Temp blank D Temp blank • Temp blank 
D Samnle bottle D Samnle bottle D Samnle bottle D Samnle bottle D Samnle bottle 

Temp measured 
.131R gun DIR gun. D IRgun DIR.gun D IRgun 
D Thennometer (enter D Thermometer (enter D Thennometer (enter D Thennometer (enter D Thennometer (enter 

with ID): 1m: ID):- ID): ID): 

Other Information: 
Any "NO" responses or discrepancies should be explained in the "Comments" section below or an NCM if so required. If -
an NCM was initiated, write the NCM number in the appropriate space. · 

I. Were custod 

3. 

4. 
5. 
6. 
7. 

8. 

9. 
---·~ I 0. 

11. 

13. 
14. 

15. 
16. 

Comments: 

CHECKLIST YES NO NA 
uired. 

-··· 1. .. ...-

L ... .. 

l-,,,,. 
,....,--

uired. t. ......... 

.....- . 

. _, .... 

15 



/A\.~-<1l11mliia 
~Aual}lit.JI 

Si',n~1:et~"" 

SR # : J .;:{ _j .~'.(..'°)) ·z· LI-:, 
Date: __:l~/c.c it:_···J-!c.c1,-'' .:::>::::.,_ ___ _ r· 

Jacksonville Laboratory 
Condition Upon Receipt - Sample pH 

·1 

Initials: f Ir:)· 
A check mark in any space under the appropriate column headings for the selected sa.;,ple \ndicates that the pH was checked and met the required pH criteri~n listed In the column neading. 

Bottle Code 
A I B I C I 0 I E I F f G IHI I I J I Kl L l M I N 

40-mll 40-mll 125-ml( 250-ml( 500-ml( 1-L ( 250-ml( 1-l ( 2-ozl 4-ozl &-ozl 16-ozl 5 g I 100-ml 
Container G-• Sodi~m 

Pres. HCI HCI Thlo•utlale 
Req. pH <2 . ~ . ~NIA"@' 

Sample# - . . - . . . . - - . - . 

-001 I 

-002 I 
-003 I 
-004 I 

-005 I 
-006 ./ 
-007 I 
-008 I 
-009 ,,;) 

-010 I 

"()"jj'-
~~/ 
-012 

I 

-013 

-014 

-015 

-016 

-017 

-018 

-019 

-020 

-021 

-022 -
-023 

-024 

-025 

-026 

-027 

-028 

-029 

-030 

-031 

-032 

-033 

-034 

-035 

-036 

-037 

-038 

-039 

-040 

For aqueous samples with multiple containers, only 1 bottle is checked for pH 
NOTE: VOA pH checks are perfonmed by the analytlcal area, not sample control 

I • • • ~ • '· ,f 
I I 

0 p 

25D-ml 5 00-ml 
p p 

H2S04 H2SO4 
<2 <2 
. . 

' 

Q R s T u 
1-l 1-L. 250-mL 5 00-ml 1-L 
p G p p p 

H2S04 H2S04 HN03 HN03 HNO3 
<2 <2' <2 <2 <2 
. . - . . 

V w 
250-ml 250-ml 

G p 

HN03 NaOH 
<2 >12 

. 

X y I z 
1.75-L 500-ml I Misc. 

p P I Misc. 

ZnAcetate. 
NaOH NaOH 

>12 >9. . .. 
. -

~· Q~~'£.,,..~Pt-.-1'1MChKb.~b 

t \ . 1. •••• ~ t2 

:·,-



,.,:"'!... Summary Package 

,, ..... 
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, ... ~. 

Inorganic Analysis: 
Metals-· 

Summary Package 

Sample and QC Results ~-

- ...:._ 

r" ..... 

·, 
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J:::olumbia Analytical Services, Inc. 

TOTAL METALS 
- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE 
. ,_,ontract: Daniel B Stephens & Associates; Inc . 

--·ab Code: JAX Case No.·: 8439-0000. 00 
I -------

dOW No.: 6020/7471A 

. sam;ele No . 

HA-1 
HA-2 
HA-3 
HA-4 
HA-5 
HA-6 
HA-7 
HA-8 
HA-9 
HA-9S 
HA-9SD 
Duplicate 
MW-1 

Were ICP interelement corrections applied? 

. }vere ICP background ~orrections applied? 

· If yes-were raw_data generated before 
application of background corrections? 

. Lab Sam;ele m. 
J2300038-001 

. J2300038-002 
J230'0038-003 
J2300038-004 
J2300038-00S 
J2300038-006 
J2300038-007 
J2300038-008 
J2300038-009 

-J2300038-009S 
J2300038-009SD 
J2300038-010 
J2300038-0ll 

SDG No.: J2300038 

SAS No.: 

Yes/No NO 

Yes/No NO 

Yes/No NO 

··comments : ---------------------------------------------

I certify that this data package is in compliance with the _terms and conditions of the 
: ':on tract, both technically and for completeness, for· other than the conditions detailed 

move. Release of the data contained in this hardcopy data package and in the 
·computer-readable data submitted on floppy diskette has been authorized by the Laboratory 
,Manager or the Manager's designee, as verified by tbe following signature. 

tignaturi:,t \rJ1u·~1J 
Date : i / I f { L? ~ 

I , 

Name: 

Title: L:. L 

. I· [) 
l/V :15~:' 

COVER PAGE - IN 19 SW-846 .. 
•·: 



-Columbia Analytical Services, Inc. 

TOT AL METALS 
-1-. 

JNORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:ontract: Daniel B Stephens & Associates, Inc. 

tab Code: JAX Case No. : 8439-0000 · SAS No. : . SDG _NO.: J2300038 

;~trix (soil/water):SOIL 

·r:;eyel (low/med) : LOW. ----
~-. Solids: 87. 9 

Lab Sample ID: J":2300038-001 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. I Anal.yte . 

I Arsenic 

!Concentration I C .I Q 

:..·-. I 7440-38-2 

I 7440-39-3 I Barium 

I 7440-43:-9 I Cadmium 

17440-47:-3 · I Chromium 

I 7439-92-1 I Lead . I 
1.7439-97-6 I Mercury 

I 7782-49-2 I Sel.enium I 
-I 7440-22-4 I Sil.ver .· I 

Col.or Before: BROWN Clarity Before: 

~- Col.or After: LT. YELLOW Cl.arity After: COLORLESS 

~ Comments: 
r;--

Form I - IN 

1. 020 I I I MS 1 · 
443-r 1 1 MS 1 

3. 200 I I I MS I 
24. 9 I :r-lt;:o-1 I MS I 
44. 6 I I I MS I 

0. 018 IF l:r I CV I . 
0 . 935 I J k:f I MS I 
0.0721111:r IMSI 

Texture: COARSE 

Artifacts·: 

20 SW-846 



:[iolumbia Analytical Se_i·vices, Inc. 

TOT AL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

~7ontract: Daniel B Stephens & Associates, Inc. -.___I HA-2----'----'I 
'.uab Code: JAX Case No. :8439-0000 SAS No.: SDG NO.: J2300038 

;•-'-•atrix (soil/water) : SOIL 
! ' ----
' .... eve l (low/med) : LOW ----
F~~ Solids: . 88. 7 

Lab Sample ID: J2300038-002 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
. .::::,, 
r-· 

_, CAS No. I Ana-lyte 'Concentration I C I Q I M I 
17440-38-2 I Arsenic I 5.310 I I Ii-is I 
I 7440-39-3 I Barium I 1000 I I IMS I 
17440-43-9 I Cadmium I 4. 050 I I I MS I 
· I 7440-47-3 I Chromium I 21.0 l-:r...lF-t>,:t I MS I 
I 7439-92-1 I Lead I 112 I I IMS I 
17439-97-6 I Mercu.ry I o. 020 1, IJ" I CV I 

__ ... _ 

j 7782-49-2 I Selenium I 1. 320 I J!I 1:r I MS I 
.. j 7440-22-4 I Silver I o. 061 I Ja 1.:r I MS I 

~- ., 

;.-:::::' 

r. 
I Color Before: BROWN Clarity Before: Texture: COARSE 

;'-~ Color After: LT .. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

i"""" 
I 

' l Form I - IN 21 SW-846 



---Columbia Analytical Services, Inc .. 

TOTAL METALS 
-1-. 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

_::ontract: Daniel B Stephens & Associates, Inc .. 
I HA-4 

,.:.ab Code: JAX Case No.:8439-0000 SAS No.: . SDG ))10. : . J2300038 

~·-rat~ix (so:il/water) : SOIL ----
e; ... evel (low/med) : LOW ----
-~ Solids: 91.6 

Lab Sample ID: J2300038-004 

Date Received: 01/08/2003 

Concentration Uriits (ug/L or mg/kg dry weight):. MG/KG 
. - I CAS N~. I Analyte 'Concentration. I C I Q I M I 

17440-38-2 I Arsenic I 4 .46o I I I MS I 
I 7440-39-3 I Barium I 204 I I IMS I 
17440:-43-9 I Cadmium I o.43o I~ tr IMS I 

. I 7440-47-3 I Chromium I 19. 3 I ~-IFO-:r. I MS I 
17439-92-1 I Lead . I 21. a I I ., MS I 
17439-97-6 I Mercury I o. 016 ·1 ~ L:r I CV I 
I 7782-49-2 I Selenium I o. 637 I 'II lj IMS I 
j 7440-22-4 -I Silver I o.o6s I 11 IJ I MS I 

i1/03 
. ·-

Color Before: BROWN Clarity Before: · Texture: CO1'.RSE 

Color After: LT.· YELLOW Clarity After: COLORLESS· Artifacts: 

Comments: 

Form I - IN 23 SW-846 



-- .Columbia Analytical Services, Inc. 

TOT AL METALS 
-1-

. . 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

;ontract: Daniel B Stephens & Associates, Inc. 
I -----HA-s _ _.l 

· Lab Code: JAX Case No.:8439-0000 SAS No.: . SDG NO.: J2300038 

-ratrix (soil/water): SOIL 

~evel (low/med): LOW ----
.• e. Solids: 88 .1 

Lab.Sample ID: J2300038-005 

Date Received: 01/08/2003 

Concentration Units (ug/L·· or mg/kg dry weight): MG/KG 

I CAS No .. I Ana:lyte 

17440-38-2 I Arsenic 

17440-39-3 I Barium 

17440-43-9 I Cadmium_ 

17440-47-3 I Chromium 

l7439-92-1 I Lead 

17439-97-6 I Mercury 

j 7782-49-2 I Selenium 

j 7440-22-4. I Sil.var 

Color Before: BROWN Clarity Before: 

IConcen tra ti_on I C I Q I M I 
I 5 .100 I I I MS I 
I 474·1 I IMS I 
I 1661 I IMSI 

I 850 I I I MS I 

.I 3.6401 ., IMS! 
. I O. 070 I 1i! I~ I MS I 

Texture: 

. u. 
',ha/o:J 

COARSE 

; ·- Col.or After: LT. YELLOW Clarity Af.ter: COLORLESS Artifacts: 
! 

,•· -
I 
( ., 

Comments: 

Form I - IN 24 SW-846 



~Columbia Analytical Services, Inc. 
i_,_ TOT AL METALS 

-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

i ·7 

:ontract: Daniel B Stephens & Associates, Inc. 
I HA-6 

Lab Code: JAX Case No. :8439-0000. SAS No.: . SDG l.'fO.: J2300038 

r-atrix (soil/water): SOIL ----
Level (low/med): LOW ----

-- Solids: 91. 8 

Lab Sample m: J2300038-006 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
r-

I CAS No. I Analyte IConcen tra tion I "C I Q I Ml 
17440-38-2 I Arsenic I 6.o9o I I I MS. j 
j 7440-39-3 I Barium I -121 I I I MS_I 
17440-43-9 I Cadmium I o. 092 I u I I MS I 
17440-47-3 ·I Chromium I 18. 0 I "J"-l En::!: I MS I 
,-7439-92-1 I Lead I 1s. 0 I I I MS I 
j 7439-97-6 I Mercury I 0.010 1 Jt IJ' I CV I 
I 7782-49-2 I Selenium I o. 113 1-Jif 1;:r I MS I 
j 7440-22-4 I Silver I o.o4o 1 'f/ ll I MS,. 

,.- (..12,. f yz,~ Oj 

Color Before: BROW!-1 . Clarity Before: Texture: COARSE 

,- Color After.: 
i 

LT. YELLOW Clarity ,After: COLORLESS Artifacts: 

' I __ 

~---
! 
! 

Comments: 

Form I - IN 25 SW-846 ,.,. 



TOT AL METALS 
-1-

JNORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

.--7 Contract: Daniel B Stephens & Associates, Inc. 
I HA-7 

! ; Lab Code: JAX ---- Case No.:8439-0000 

Matrix (soil/water) :SOIL ----
; ' Level (low/med) : LOW ----

% Solids: 89.3 

SAS No.: SDG_NO.: J2300038 

Lab Sample ID: J2300038-007 

Date Received: 01/08/2003 

Concentration Units (ug/L or m:g/kg dry weight): MG/KG 

I CAS No. 1 ~alyte !Concentration -1 C I Q 
IM I 

j 

r-

-- Color Before: BROWN 
I 

', __ , 

I 7440-38-2 I Arsenic 

/7440-39-3 I Barium 

17440-43-9 I Cadmium 

17440-47-3 I Chromium_ 

I 7439-92-1 ,I Lead 

I 7439-97-6 I Mercury 

/ 7782-49-2 I Selenium 

j 7440-22-4 I Silver 

Clarity Before: 

I 
I 
I 
I 

I 
I 
I 
I 

.Color After: 

[ Comments: 

LT. YELLOW Clarity After: COLORLESS 

r Form I - IN 
I ' 

5. 100 I. I I MS I 
49s I I I MS I 

o: 935 I I IMS I 
124 I j"'..jE~-:L I MS I 
211 I I ·I MS I 

0.024 I~ 1:r lcv I 
0.104 I~ Is I MS! 

0.0741"£/IJ I MS I 
L2. yis/03 

Texture: COARSE 

Artifacts: 

26 
SW-846 

:,:· 



----------- --------------

r--Columhia Analytical Services, Inc. 
i ' 

L .. .! TOT AL METALS 
-!-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Daniel B Stephens & Associates, Inc. 
I HA-8 

[::ontract: 

Lab Code: JAX Case No. : 8439-0000 SAS No.: . SDG NO.: J2300038 

/fatrix (soil/water): SOIL. ----
: i.evel (low/med) : LOW· ----

; Solids: 90 .4 

Lab Sample _ID: J2300038-008 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): ·MG/KG 
,---. 

' 
'--·' 

_, CAS No. I Analyte /Concentration I C I Q I M 

l 
,- I 7440-38-2 I Arsenic I 3. 990 I I I MS I 
l. 

I 7440-39-3 -I Barium I . 204 I I I MS I 
17440-43-9 I Cadmium. I o . 164 I ~ I ;:r I MS I 

r-. I 7440-47-3 . ·1 Chromium I 33 .1 1 ~-IFt>--:r. I MS I l_ I 7439-92-1 I Lead· I. 20.1 I I- I MS I 
I 7439-97-6 I Mercury · I 0.011 I~ I~_ I CV I - I 7782-49-2 I Selenium .I o . 113 I Ff 1:r I MS I 

I__ I 7440-22...:4. I Silver I 0.0521¥1~ IMS I LL 

' 
'ft:a/03 

L 

L. 

I 
L. 

[ 

' 
i ·-

r 
I L Color Before: 

[ Color After: 

Comments: 

C 

BROWN Clarity Before: Texture: COARSE 

LT. YELLOW Clarity After: COLORLESS Artifacts: 

Form I - IN 27 SW-846 



~Columbia Analytical Services, Inc. 

TOT AL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:ontract: Daniel B Stephens & Associates.,· Inc. 
,___/ HA-9_· _I . · 

i..ab Code: JAX Case No .. : 8439-0000 SAS No. : . SDG NO.: J2300038 

--ratrix (soil/water): SOIL __ .,....._ 

~evel (low/med): LOW ----
_n, Solids :. 90. 3 

Lab·Sample ID: J2300038-009 

Date R~ceived: 01/08/2003 

Concentration.Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. · I Analyte IConcen tra tion 
IC I Q I M I 

17440-38-2 · I Arsenic I 4 ~200 I . I I MS I 
17440-39-3 · I Barium I ·333: 1 I I MS I 
17440-43-9 · I Cadmium I o. 474 It 1:r . I MS I 
17440-47-3 I Chromium I 19 .1 I ~IE~·.:C I MS I 
17439:-92~1 I Lead I 32. 6 ·1 I I MS I 
17439-97-6 . I Mercury I o. 024 If 1.:r I CV I 

. I 7782-49-2 I Selenium I o . 623 I II I:( · ·1 MS I. 
I 7440-22-4 I Silver I o . o 6_1 I 11 IJ I MS I 

.. lJ. 

'/"''03 

I • 

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: LT. YELLOW Clarity Af:ter: COLORLESS Artifacts: 

Comments: 

Form I - IN 28 SW-846 

. ~: .. :•: ':· .. 



--Columbia Analytical Services, Inc. 

TOTAL METALS 
-!-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:ontract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.:8439-0000 SAS No.: SDG NO.: J2300038 ----
-!atrix (soil/water) : SOIL ----
~evel (low/med): LOW -------

--; Solids: 89. 9 

Lah Sample ID: J2300038-010 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. I Ana:lyte_· 'Concentration IC I Q I M I 
I 7440-38-2 I Arsenic I 4 .170 I I· I MS I 
I 7440-39-3 I Barium I 244 I I I MS I 
I 7440-4_3-9 I Cadmium. I .o.552 I~ 1:r I MS I 
I 74.40-47-3 I Chromium I ·. 19.7 l:,-..l~,12.:1:.."I MS I 
I 7439-92-1 I Lead- I 29. 6 I I I MS I 
I 7439-97-6 I Mercury - I. 0. 021 1, IJ'" 1cr·1 
I 7782-49-2 I Selenium .1 o .-a39 Iv 1.:r I MS I 
I 7440-22-4 I SiJ.ver I 0.054 I Fl I~ I MS I 

Color Before: BROWN CJ.arity Before: Texture: COARSE 

Color After: LT .. YELLOW Clarity Af.ter: COLORLESS Artifacts: 

Comments: 

Form ·r - IN 29 SW-846 



- .Columbia Analytical Services, Inc. 

TOTAL METALS 
-!-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:ontract: Daniel B Stephens & Associate~, Inc. 
I MW-1 

i.ab Code: JAX Case No.:8439-0000 SAS No.: . SDG NO. : J2300038 

--1atrix (soil/water) :SOIL. 

·~evel (low/med): LOW ----
-·0, Solids : 95. 6 

Concentration Units (ug/L or 

Lab S~ple ID: J2300038-011 

Date Received: 01/08/2003 

mg/kg dry weight) : MG/KG 

· 1 CAS No. I Analyte IConcentrati·on IC ·1. Q I M I 
I 7440-38-2. I Arsenic I 12. 8 I I I MS I 
j 7440-39-3 · I Barium ., 198•1 I IMS I 
I 7440-43-9 I Cadmium I o. 008 I u I I MS I. 
17440-47-3 I Chromium . I 1 7 ; 1 I J~ FD-:J.: I MS I 
I 7439-92-1 I Lead I 0. 430 I I IMS I 
I 7439-97-6 I Mercury I o.os3 I I I CV I 

· I 7782-:-49-2 I Selenium I o.456 I ~·IJ IMS I 
y;-a/03: 17440-22-4 I Silver I o. 046 I If I :r IMS,. 

Color Before: BROWN Clarity .Before: Texture: COARSE 

-- Color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

·Comments: 

Form I - IN 30 SW-846 ·-,.· 



. Columbia Analytical Services,· Inc. 

TOTAL METALS 
- 2a-

lNITJAL AND CONTINUING CALIBRATION VERIFICATION 

:ontract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.: 8439-0000 SAS No.: SD& NO.: J2300038 

--nitial Calibration Source: INORGANIC / ENVIRONMENTAL 

· ..:ontinuing· Calibration Source: CPI / ULTRA / INORGANIC 
. ' 

Concentration Units: ug/L. 

Initial Calibration Continuing Calibration 

Analyte 

I Arsenic I 
_j Barium I 

! Cadmi 'IJDl I 
I Chromium-· I 

.J Lead· · I 
i Mercury I 
I Selenium 

.-1 Silver 

True 

sol 

2001 

251 

201 
·sol 

5. ol 
sol 

. 251 

Found 

48.71 

20. 91 

so.21 

5. 061 

49. 4l 

2s. el 

<%R(l) 

97 

104 

102 

104 

100 

101 

99 

103 

True 

251 

25! 

251 

251 

251 
.5_ o! 

2sl 

25! 

Form II (Part 1) - IN 

Found 

. 23. 61 

24. al 
24. 91 

24. 6! 

24. 9! 

s. isl 

24. 4! 

2s. o! 

%R(l) 

99! 

100! 

98! 

1001 

1031 

98! 

·100! 

Found 

24. 9! 

2s.01 

24. "ii 
25. 1! 

5.181 

24. 11 

24. 9! 

%R(l) M 

100 jMsj 

· 100 jMsj 

99jMs! 

101 !Ms I 
104 I cv! 

31 SW-846 :.._.,: 



. i';olumbia Analytical Services, Inc. 

TOTAL METALS 
- 2a-

INITIALAND CONTINUING CALIBRATION VERJFICATION 

:ontract: Daniel B Stephens & Associates, Inc. 

:i..ab Code: JAX Case No. : 8439-0000 -SAS No. : SDG NO.: J2300038 

; --:ni tial Calibration Source: 

~ontinuing Calibration Source: CPI/ ULTRA/ INORGANIC 

-
Analyte 

/ Arsenic· I 
_.J Barium I 
! I Cadmium I 

j Chromium I 
I Lead I 
; Mercury· 

I Selenium 

... I Silver 

Initial 

True 

I. 

Concentration Units: ug/L 

Calibration Continuing Calibration 

Found 

I 
I 
I 

'%-R(l) True 
. 

251 

2s! 

2s! 

2s! 

2sl 

5.ol 

251 

251 

·' 

Fo:r:m- II (Part 1) - IN 

Found 

23. 6! 

2s.o! 
2s.·11 

24. 61 
25.oj 

5 .14! 

25.ll 

%-R ( 1) 

1001 

1001 

9BI 
1001 

103! 

951 

1001 

Found %-R ( 1) M 

23. 7!. 
25. oj 

24. 91 

24. 7! 
24. 6! 

4. 761 
24.Sj 

24.71 

lOOIMS! 

100 !Ms I 
99IMsl 

9slcv!. 
98jMsj 

·99 jMsj 

32 SW-846 



-r:olumbia An1liJFtical Services, Inc, 

TOTAL METALS 
- 2a-

. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

:ontract: Daniel B Stephens & Associates, Inc. 

1,ab Code: JAX Case No.: 8439-0000 SAS. No.:· . SDG NO. : J2300038 

· -'.ni tial Calibration Source: 

~ontinuing Calibration Source: CPI/ ULTRA/ INORGANIC 

Concentration Units:. ug/L 

Initial Calibration Continuing· Calibration 

Analyte 

l Arsenic I 
_ _I Barium I 
! Cadmium I 

I Lead I 
/ Selenium 

I Silver I 

True Found 

I 

, %R,(1) True 
.. 

I 

25! 

251 

251 

251 
25j 

Form II (Part 1) - IN 

Found 

23. 9j 

24. 91 

24.BI 

24. 61 
25.31 

24. 51 

24. 6l 

%R(1) 

981 
101!. 

981 

981 

Found %R(1) M 

23. al 
25.21 
25 ~ ol · 

24. al 
25. 11 
23.91 
25.oj 

101IMsl 
1oojMs! 

1oolMsl 

33 SW-846 



_Columbia AnaLytzcaL i)·ervzces, 1nc. 

TOTAL METALS 
- 2b-

CRDL STANDARD FOR AA AND ICP 

___ Contract: Daniel B Stephens & Associates, Inc. 

: :.ab Code: JAX Case No.: 8439-0000 SAS No.: 

· AA CRDL Standard .source: 

[CP CRDL Standard Source: CPI/ ULTRA/ INORGANIC 

Concentration Units: ug/L 

SDG No.: J2300038 

CRDL Standard for·AA CRDL Standard for ICP 
Initial Final 

Anal.yte True Found %R True Found %R Found %R 
-

!Arsenic I I !, ! I O. 50 ! 0, 61 ! 121 I ! 

!Barium I I l l I • 2.0 2.231 · 1121 I 
!cadmium I I I 11 a.so o.591 11s1· I 
!chromium I I I 11 2.0 2.4o!·· 120! I 
!Lead I I I I I 1. 0 1. 00 I 100 I I 
!Mercury I a.sol 0.463! 93!:I I I I 
=!s..;;,e=le=n=i=um~· ,_;,,l __ __,_,1,..! ____ _.l....._ _ __.._l "'"'I ,------"'2;.,;... _o ..______._=2 ....... 3_o.....,! _=ll=S;...il,,,_ ___ __,__ _ __,! 
!silver I I I I I . 0. 50 0. 52 j 104 ! ., 

Form II (Part 2) - IN SW-846 

34 



. Columbia Analytical Services, Inc. 

·::on tract: Daniel 

. ·Lab Code: JAX 
-·-

?reparation ~lank 

·preEaration Blank 

Analyte 

!Arsenic I 
!Barium I 
I cadmium I. 
I chromium I 
!Lead I 
IMercu I 
I selenium I 
I silver . I 

TOTAL METALS 
-3-

BLANKS .. 

B Stephens & Associates, Inc. 

Case No. :8439-0000 SAS No.: 

Matrix (soil/water) : SOIL 

Concentration Units (ug/L or !!!9:lkg) : MGlKG 

Initial 
Continuing Calibration 

Calib. 
Blank Blank (ug/L) 

(ug/L) C 1 . ·c 2 C 3 
0.400 u 0.400 u 0.400 0.400 

0.190 ti 0,190 u 0.190 0.190 

0.085 u 0.085 u 0.09 0.085 

0.061 u 0.295 B 0.294 0.302 

0.068 u 0.068 u 0.07 u 0.068 

-0.050 B -0.060 B -0.060 B -o .·060 

0,300 u 0.300 u 0.300 u 0.300 

0.021 u 0.021 u . 0 .02 u 0.021 

Form III - IN 

SDG NO.: J2300038 

Prepar~tion 
Blank 

C C M 

u 0.400 u MS 
u 0.190 u MS 
u 0.085 u MS 
B· 0.514 B MS 
:u 0.068 u MS 
B 0.004 u CV 
u 0.300 u MS 
u 0.021 u MS 

35 SW-846,, 



__ Columbia Analytical Services, lnc. 

TOTAL METALS 
-3-

BLANKS 

:ontract: Daniel B Stephens & Associates, Inc. 

.Lab Code: _JAX Case-No.~8439-0000 SAS No.: ------
?reparation Blank· Matrix (soil/water): WATER 

Pre:12aration Blank Concentration Units (usU'.L or !!!9:/kg): UG/L 

Initial 
Continuing Calibration 

Calib. 
Blank Blank (ug/L) 

Analyte -(ug/L) C 1 -c 2 C .3 

!Arsenic I ·0,400 u 0.400 u · 0. 400 

!Barium I 0.190 u 0.190 u 0~190· 

I cadmium I 0.085 u Oi09 u 0.085 

I chromium I 0.264 B 0.320 B 0.340 

!Lead I 0.068 u 0:01 u 0.068 

IMercu · I -0.050- B 

lsel.enium I 0.300 u 0.300 u 0 ,'300 

· I Silver I 0.021 u 0.02 u 0.021 

Form III_ - IN 

SDG NO.: J2300038 

Preparation 
Blank 

C C M 

u MS 
u MS 

u MS 
B MS 
u MS 

CV 
u MS 
u MS 

36 SW-846:,, 



r:··• 
I 

Columbia Analytical Services, Inc. 
TOTAL METALS 

-4-
ICP INTERFERENCE CHECK SAMPLE 

_Contract: ·Daniel B Stephens & Associates, Inc.· 

Lab Code: JAX Case N~.:8439-0000 SAS No.: ----
ICP ID Number: Excell ICPMS 

SD~ NO.: J2300038 

ICS Source: INORGANIC 
",,..."I -----------

Concent:ration Uni ts) : ug/L 

. 
True Initial Found Final Found 

Analyte S_ol.A Sol.AB So1.A Sol.AB %-R Sol.A Sol.AB %-R 

·!Arsenic I 20 , .. -0.040 22.al ·1141 

Barium• 20 0.110 21.41 107 

!cadmium I 20 0.129 19.91 100I 
Chr_pmium I 20 1. 470 22.21 .1111 
Lead I 20 0.662 21. 1 I 109 

Selenium I 20 -0.250 -21. a I 109 

!silver I 20 0.031 19.21· 96,. 

r 

Form IV - IN 37 SW-846,,, 



Columbia Analytical Services, Inc. 

TOTAL METALS 
-5a-

SPIKE SAMPLE RECOVERY . 

Contract: Daniel B Stepheris & Associates, Inc. 

SAMPLE NO. 

,~-9S 
- •-T..,ab Code: JAX Case No. :8439-0000 SAS No.: SDG NO.: J2300038 

'.. ~~trix (soil/water): SOIL Level (low/med): LOW_· ----
.. % Solids for Sample: 90. 3 ----

Concentration Units (ug/L or mgjkg dry weight): MG/KG 
' I · Anal.yte · I Control. Spiked Sample .. cl Sample I Spike 

Limit %R Result (SSR) Result (SR) ~ Added CSA l %R Q 

!Arsenic I 15 - 125 219 I .4.280 I I 221 97 

I Bar.:kum I 75 - 125 557 I I 333· I I 187 120 

I Cadmium I 75 - 125 211 I 0.474 IB I 221 95 

I Chromium I 15 - 125 240 I 19.1 I I 2211 100 

I Lead I 75 - 125 463 I 32. 6 I I 442 97 

/Mercury I 1s - 125 0.567 I 0.024 IB I 0.664 82 

I selenium I 75 - 125 215 I 0.623 IB I 221 97 

I silver I 75 - 125 106 I 0.061 IB I 111 96 

Fenn V (PART 1) - IN 38 

M 

MS 

Ms! 

MSj 

MS' 

Ms! 
CV 

MSI· 

Msj 

SW-846 __ 



.:Columbia Analytical Services, Inc. 
l 

1 : 

I , 

TOTAL METALS 
-Sa-

SPIKE SAMPLE RECOVERY 

1Jontract: Daniel B ·stephens & Associates, Inc. 

f"'ab Code: . JAX Case No.: 8439-0000 SAS No.: 

SAMPLE NO. 

I HA-9SD 

SDG NO.: J2300038 

Level (low/med.): LOW Uatrix . (soil/water):" SOIL --------
~ Solids for Sample: _9_0_. _3 __ ! -. ___________________________ .....;.... _________ .....;.... ______ _ 

F~ 
i 
i . 

r 
r 
i 
l .. 

·,,-, 

i .· 

r~ 
L.. 

~ 
I 

\ 
t ' 

r 
I 
I... 

n 
1. -' 

I Analyte 

!Arsenic 

·I Barium· 

I cadmium 

I.chromium 

!Lead 

!Mercury 

I selenium 

l Silver · · 

r' t )mments: 
i ) 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
t I Control Spiked Sample-

CI 
Sample .. · 1 Spike · 

Limit %R Result (SSR) Result (SR) C Added· (SA\ -%R Q M 

. I 75 - 125 213 I I .4.280 I I 221 94 MS 

I 75 - 125 492 I I 333 I I 187 85 Msl 

I 75 - 125 213 I · I 0.474 Is I 221 96 MS 

I 15 - 125 233 I I 19.1 I I . 221 97 MS 

I 75 - 125 466- I I 32.6 I I 443 98 MS 

I 75 - 12S 0.564 I I ·o. 024 Is I 0.639 85 cvl 
I 75 - 12S 212 I I. 0. 623 Is l 221 96 Msj 

I 75 I I 
.. 

Is I MSI - 12S 105 0.061 111 95 
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~olumbia Analytical Services, Inc. 

TOTAL METALS 
-7-

LABORATORYCONTROLSA~IPLE 

~ontract: Daniel B Stephens & Associates, Inc. 

,ab Code: JAX Case-No. :8439-0000 SAS No.: 

,· ~olid LCS Source: CPI ---------,--------
', 1.queous LCS Source: CPI.. 

. , Aqueous mg/L Solid 

,..::,._ Analyte 'True Found %R True Found 
' 

SDG NO.: J2300038 

. 
(mg/kg) 

C Limits %R 

I Arsenic 1- 2001 1911 1 - 00.0 I 
-1 Barium I 1691 00. o I 12q 1061 

I Cadmium_ I I .2001 1911 00. o I 12C 96 

I Chromium I , , I 2001- 1901 so.o I 12( 95 

I Lead I I ,, 4001 3911 00.0 I 12C 98 
r :•., I Mercury I I o. 6001 0-.5181 so.o I 12C 86 

. , I Selenium 200j 1921 80. 0 I 129 96j 

I Silver 1001 · 94. 91 80. 0 I 12q 9Sj --~'- ;,,_ ____________ ...,__ ____ ..._ __ _,_ ____ __,.__ ___ ___;__,__ ___ ..,:_ ___ ..1, __ ---'-...J, 

--•. I. 

,, 
i 

-Form VII - IN 42 SW-846 ,.,. 



Columbia Analytical Services, Inc. ~---,~------------------------------------------------
1 ] 

p;.;:. 

TOT AL METALS 
-9-

ICP SERIAL Dll..UTIONS 

I )ontract: ·Daniel B Stephens & Associates, Inc . 
•... 4 --,-, -----=--------------------

·SAMPLE NO. 

HA-9L 

.. 
Lab Code: JAX Case No.:8439-0000 SAS No.: SDG NO.: J23'0Q038. 

-~ 
I atrix (soil/water) : SOIL 
L.J -----

Level (low/med): LOW 

Concentration Units: ug/L 

.. 
Initial Sample Serial Dilution 

%.Differ-
Result p 

! 

t'~ 
( . 

i ' 
l, .. 

1 .. ,· 

~-- . 

r~ 
! 

r: 

r 

Ana1yte 
Result 

jArsenic I 
jsarium I 
CadmiUlil . I 
!Chromium I 
p:,ead. I 
jMercury I 
Selenium I 
Silver I 

(I) t (S) 
ence - C C 

3 .. 89 4 .27 I 10 
303 310 I 3 

0.431 B o. 42s I u 
17.4 19. 1 I 13 
29.6 30.91 4 

0.221 B 0.215 I u 
0.566 B 1.soju 

. o. 055 B ·O .105 I U 

Form IX - IN 43 

Q M 

MS 

MS 

MS 

MS 

MS 

CV 

MS 

MS 
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Columbia Ana(vtical Services, Inc. 
TOTAL METALS 

-13 -
PREPARATION LOG 

'-'--:;::in.tract: Daniel B Stephens & Associates, Inc. 
I •• 

cLab Code: JAX Case No.:8439-0000 SAS No.: 

Sample 
No. Preparation Date 

-Duplicate 1/9/03 
HA-1 

l 1/9/03 
HA-2 - 1/9/03 
HA-3 1/9/03 
HA-4 1/9/03 
HA-5 - . 1/9/03 
HA-6 1/9/03 
HA-7 1/9/03 
HA-8 1/9/03 
HA-9 1/9/03. 
HA-9S 1/9/03 
HA-9SD 1/9/03 
LCSS 1/9/03 I 

MW-1 1/9/03 
PBS 1/9/03 

Form XII I - IN 

SDG NO. : J2300038 

Weight Volume 
(grams) . (mL) 

0.101 10 I 
0.101 101 
0.101 10 I 
0.101 10,. 
0.101 10 I 
0.101 10 I 
0 .10\. 101 
0.111 10 I 
0.111 10 I 

·O .101 10 I 
0.101 10 I 
0 .101 101 
0 .101 · 10 I 
0.111 101 
0 .101 10 I 

47 SW-846·, 
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rt;:olumbia Analytical Services, Inc. 

TOT AL METALS 
-14-

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX· Case No.: 8439-0000 SAS No.: SDG No. : J2300038 · 

Instrument ID Number: Cetac Hg Analyzer Method: CV 

Start Date: 1/10/2003 End Date: 1/10/2003 

-
Analytes 

Sample D/F Time % R A s A BB C C C C C F p M M· H N K s A N T V z C 
ID; L B s AE D A R 0 U E B GN G I E G A L N N 

·-~ 
' X Cal.ibration Zero 1.00 12:39 

Standard #1 1.00 l.2:40 X I 
- Standard #2 1.00 l.2:42 X 

Standard.. # 3 1.00 12:43 X 

Standard #4 1.00 12:44 X 
-· Standard #5 1.00 12:46 X 

ICVl 1.00 12:47 X 

ICBl 1.00 12:49 X 
--

CRDLl 1.00 12:50 X 

zzzzzz 1.00 12:51 

.. PBS 1.00 12:53 X 

LCSS 1.00 1:2:54 X 

HA-9 1.00 12:55 X 

zzzzzz 1.00 12:57 

HA-9S i.OO 1:1 :58 . X 

HA-9SD 1.00 13:01 X 

HA-9L 5.00 13:02 X I 
HA-9AS 1.00 l.'.:I: 04 98. I X I 
CCV1 1.00 13:05 X I 
CCBl 1.00 13:06 X I 
HA-1 1.00 13:08 X I 
HA-2 1.00 13:09 X I 
HA-3 1.00 13:11 X I 
HA-4 i.oo 13:12 X I 

. 
HA-5 1.00 13:13 X I 

. HA-6 1.00 13:15 ·- X I 
HA-7 1.00 13:16 X I 
HA-8 1.00 13:17 X I· 
Dupl.icate 1.00 13:19 X I. 
MW-1 1.00 13::20 X I 
CCV2 1.00 13:21 X l 
CCB2 1.00 13:23 X -I 
zzzzzz 1.00 13:24 I . I I 
* - Denotes additional elements (other than the standard elements) are represented on another Form 14 

Fo;i:-m XIV - IN 
49 
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.C'_olumbia Analytical Services, Inc. 

TOT AL METALS 
-14-

ANAL YSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

i ,ab Code: JAX Case No.: 8439-0000 SAS No.·: -----
Cetac Hg Analyzer Method: CV Instrument ID Number: 

itart Date: 1/10/2003 
I 

End Date: 1/10/2003 

_I 
Sample 

zzzzzz 
t 

1·zzzzzz 
-.J zzzzzz 

ZZZZZZ· 

jzzzzzz 
.I ZZZZZZ 

zzzzzz 
fzzzzzz 
zzzzzz 

.,cCV3 

_lccB3 

zzzzzz 
1zzzzzz 

- 1 zzzzzz 
zzzzzz 

/zzzzzz 
- zzzzzz 

zzzzzz 
Jzzzzzz 

CCV4 

1CCB4 

i f 
; f 

L .. 

ID. 

.... 

D/F 

1.00 

1.00 

1.00 

1.00 . 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

s:oo 
1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Analytes 
Time % R A s A BB C C C C C F p M M 

L B s A E D A R 0 u E B GN 

13:26 ' I I . I I I 
13:27 

13:28 

13:30 

13:31 

13:33 

13:34 

13:.3S 

l.3:37 

13:38 

13:39 

13:41 

13:42 

13:44 

13:45 

13:46 

13:48 

13:49 

13:50 

13:52 

13:55 

SDG No. : J2300038 

H N Kl! AN_TVIZ C 
G I GAL N N 

r I I I I I I 

X 

X 

I 

X 

X I 

* - Denotes add.iti.onal elements · (other than the standard elements) .are represented on another Form 14 

Form XIV - IN . 
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.C.olumbia Analytical Services, Inc. 

,[ .· . 

~ 

l 
) ,..__., 

TOTAL METALS 
-14-

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

t ;:.ab Code: _J._AX ___ _ Case No. : 8439-0000 SAS No. : SDG No .. : J2300038 

Instrument ID Number: Excell ICPMS Method: MS 

l ;tart Date: .. 1/9/2003. u 

I 

·j Sample 
ID. 

·cal blank 
; 

'· - cal std 1 

r cal std 2 
' 
! I ICVl ,_. 

ICBl 

f7 CRDLl 

I.: zzzzzz. 
ICS-Al. 

1, ICS-ABl 

L zzzzzz 

!\ zzzzzz 

L 'ZZZZZZ 

CRDLl 

l CCVl 

i t ____ ~CCBl 

PBS 
r-

' LCSS 
' 
' l_ HA-9 

zzzzzz r-
f HA-9S 
I ··- HA-9SO 

- CCV2 

t_ CCB2 

HA-9L 

I HA-9AS 

I . HA-1 

HA-2 
-·-

HA-3 
L HA-4 

!7 HA-5 
I 

' HA-6 I 
HA-7 

, HA-8 r: 
! I 

·' 

_, 

--·-

25 ppb 

50ppb 

D/F Time 

1.00 20:58 

1.00 21:03 

1.00 21:08 

1.00 21:14 

1.00 21:19· 

1.00 21:24 

1.00 21:29 

1.00 21:35 

1.00 21:40 

1.00 21:45 

i.oo 21:50 

1.00 2~L: 55 

1.00 22:00 

1.00 2:1 :05 

1.00 22:10 

10.00 22:15 

1.0 .00 22:20 

10.00 22:25 

10.00 22:30 

10.00 22:35 

10.00 22:40 

1.00 22:45 

i.00 22:50 

50.00 22:55 

10.00 23:00 

10.00 23:05 

10.00 23:10 

10.00 23:15 

10.00 23:20 

10.00 23:25 

. 10.00 23:30 

10.00 23:35 

10.00 23:40 

% R A 
L 

--

End Date: 1/10/2003_ 

Analytes 

s A BB C C C C C F p M M 
B s AE D A R 0 U E B GN 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X x· X X 

X X X X X 

X X X X x· 

X X X X X 

X X X X X .. 

X X X X X 

X X X X X 

X X X X X 

X X X X· X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X .X 

X X X X X 

H N K s A 
G I E G 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

Ix 
X X 

xx 
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

x X 

X X 

X X 

X X 

X X 

X X 

X X 

* - Denotes additional. elements (othe1: than the standard elements) are represented on another Form 14 

r· 
i I L __, 

Form XIV - IN 
51 
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-L7olumbia Analytical Services, Inc. 

TOTAL METALS 
-14-

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

Lab Code:. JAX Case No.: 8439-0000 SAS No.: SDG No.: J2300038 

Instrument ID Number: Excell ICPMS Method: MS· 

Start Date: 1/9/2003 . End Date: 1/10/2003 

Analytes 
Sample D/F Time % R A s A B B .c C C C C F PIM M ff N. K s A N TV z C 

ID. L B s A E D A R 0 u E BG N G I E G A L N N 

CCV3 1.00 23:45 X X xi ·IX. I xi lxlxl I I 
CCB3 1.00 23:SO X X X X X X X 

• Duplicate 10.00 23:S5 X X X X X X X 

MW-1 ..... 10.00 12:00 X X X X X X X 

CCV4 1.00 12:05 X X X X X X X 
- CCB4 1.00 12:10 X X X X X X X 

zzzzzz 1.00 12:15 

zzzzzz 1.00 12:20 I --
ccvs 1.00 12:24 X X X X X X X l 
CCBS 1.00 12:29 X X X X X X X l 

.. zzzzzz 1.00 12:34 I 
CCV6 1.00 12:39 X X X X X X X I. 
CCB6 1.00 12:44 X X X X X X X I 

* - Denotes additional elements (other than the standard elements) are represented on another Form 14 

Form XIV - IN 
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General Chemistry and Physical 
Parameters 

Summary Package 

Sample ~nd QC Results 
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Client: 
Project: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes: 

Sample Name 

HA-1 
HA-2 

HA-3 

HA--4 

HA-5 

HA-6 

HA-7 

HA-8 

HA-9 

Duplicate 

WN-1 

COLUMBIA ANALYTICAL SERVICES, INC. 

Daniel B Stephens & Associates, Inc. 

Fonner Martin Quarry/8439--0000.00 

Soil 

NONE 

160.3 

Lab Code 

12300038-001 

12300038-002 

12300038-003 

-12300038-004 

12300038-005 

12300038-006 

12300038--007 

12300038--008 
' 12300038-009 

12300038-010 

12300038--011 

Analytical Report 

Total Solids · 

Date 
Analyzed 

1/9/2003 
1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

Service Request: 12300038 

Date Collected: ln/2003 

Date Received: 1/8/2003 

Units: PERCENT 
Basis: Wet 

Result 
Result Notes 

87.9 

88.7 

87.9 

91.6 

88.1 

91.8 

89.3 

90.4 

90.3 
89.9 

-95.6 

54 



Client: 
· Project: 
Sample Matrix: 

Prep Method: 
Analysis Method: 
Test Notes: 

SampJeName 

HA-9 

COLUMBIA.ANALYTICAL SERVICES, INC. 

Daniel B Stephens & Associates, Inc. 
Fonner Martin Quarry/8439-0000.00 

Soil 

NONE 

160.3 

Analytical Report 

Duplic_ate Summary 
Total Solids 

·Date Sample 
Lab Code Analyzed Result 

J2300038-009DUP 1/9/2003 90.3 

Duplicate 
Sample 
Result 

90.2 · 

· Service Request: 12300038 

·»ate CoHected: ln/2003 

Date Received: 1/8/2003 

Units:- PERCENT 
Basis: Wet 

Relative 
Percent Result 

Average Difference Notes 

90.3 <1 

55 :.,· 



Validatio_n Package 
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Inorganic Analys_is: 
·Metals. 

_Validation Package 

. . 

Sample and QC Results 

57 



· ~olumbia Analytical Services, Inc. 

TOTAL METALS 
- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE 

Contract: Daniel B Stephens & Associates, Inc. 

. - -Lab Code : JAX Case No.: 8439~0000.00-----
sow No . : . 6 0 2 0 /7 4 71A 

Sample No. 

HA-1 
HA-2 
HA-3 
HA-4 
HA-5 
HA-6 
HA-7 
HA-8 
HA-9 
HA-9S 
HA-9SD 
Duplicate 
MW-1 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 

If yes-were raw data generated before· 
application of background corrections? 

Lab Sample ID. 

J2300038-001 
J2300038-002 
J2300038-003 
J2300038-004 
J2300038-005 
J2300038-006 
J2300038-007 
J2300038-,008. 
J2300038-009 
J2300038-009S 
J2300038-009SD 
J2300038-010 
J2300038-011 

SDG No.: J2300038 

SAS No.: 

Yes/No NO 

Yes/N:o NO 

Yes/No NO 

? 

· Comments=-----------------------'-----------,-----------

I certify that this data package is in compliance with the terms and conditions of the 
~ontract, both technically and for completeness, for other than the conditions detailed 
wove. Release of the data contained in this hardcopy data package and in the 
computer_-readabl.e data submittec;l on fl..oppy diskette has been authorized by the Laboratory 

~-Manager or the Manager's designee, as verified by the fol.I.owing signature. 

Name: 

Titl.e: 

COVER .PAGE - IN 58 SW-846. 



-Columbia Analytical Services, Inc. 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

;ontract: Daniel B Stephens & Associates, Inc. 
I HA-1 

Lab Code: JAX Case No. :8439-0000. SAS No.: SDG NO.: J2300038 

--atrix (soil/water) : SOIL ----
Level (low/med): LOW ----

-~ Solids: 87.9 

Lab Sample ID: J2300038-001 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry we:i:ght): MG/KG 

Color Before: BROWN 

I CAS No. 

I 7440-31;1-2. 

17440-39-3 

I 7440-43-9 

17440-47-3 

I 7439-92-1 

17439-97-6 

I 7782-49-2 

17440-22-4 

I Analyte 

!·Arsenic 

I Barium 

I Cadmium 

I Chromium 

I Lead 

I Mercury 

I Selenium 

I Silver 

Clarity Before: 

Color After: LT. YELLOW Clarity After: 

Comments: 

roncentration I C I 
I 1. 020 ·1 I 
I 443· I .· 1 

I 3.200 I I 
I 24. 9 I I 
I 44. 6 I I 
I · . 0. 018 I B j 

. j 0. 935 I B j 
I 0.072 I BI 

Texture: 

I MS I 
I MS I 
I MS i-) 
I MS I 
I MS I 
I CV I 
I MS I 
I MS I 

COARSE 

COLORLESS Artifacts: 

Form I - IN 59 SW-846 :.,: 



-Columbia Analytical Services, Inc. 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

;ontract: Daniel B Stephens & Associates, Inc. 
I HA-2 

Lab Code: JAX Case No.:8439-0000 SAS No.: SDG·No.: J2300038 

~-atrix (soil/water) :SOIL ----
Level (low/med): LOW ----

,-. .. Solids: 88. 7 

Lab Sample ID: J2300038-002 

Date Received: 01/08/2003 

Concentration Uni ts .(ug/L or mg/kg dry weight) : MG/KG 

I CAS No. I Analyte 'Concentration IC I Q I M I 
17440-38-2 I Arsenic· I 5.310 I I I MS I 
17440-39-3 I Barium I 1000 I. I IMS I 
I 7440-43-9. I Cadmium I 4. s5o I I I MS 1· 

17440-47-3 I Chromium I 21. 0 I I I MS I 
1.1439-92-1 I Lead 1. i12 I I I MS I 
17439-97-6 I Mercury I o. 020 j B I I CV I 
I 7782-49-2 I Selenium . , 1. 320 j B j I MS I 
17440~22-4 I Silver I ·0.067j:sj I MS I 

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: LT. YELLOW Clarity After: COLORLESS .. Artifacts: 

Comments: 

Form I - IN 60 SW-846 



-- Columbia Analytical Services, Inc. 

TOTAL METALS 
-!-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:on tract: Daniel B Stephens & Associates, Inc .. 
· I HA-3 

. Lab Code: JAX Case No.: 84·39-0000 SAS No.: SDG ·NO.: J2300038 

··-1atrix (-soil/water) : SOIL ----
; Level (low/med)· : LOW ----
<'; Solids: 87 . 9 

Lab Sample ID: J2300038-003 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. I Analyte. !Concentration I C I Q I M I 
17440-38-2 I Arsenic I 4. 100 I I IMS I 
17440-39-3 I Barium I 904 I I I MS I 
/.7440-43-9 I Cadmium I 12. 4 I I /Ms I 
17440-47-3 I Chromium I 22. s I I I MS I 
I 7439-92-1 I Lead I 341 l I jMS I 
I 7439-97-6 I Mercury I 0. 026 I B I I CV I 
/ 7782-49-2 I Selenium I l.240IBI IMS I 

I 7440-22-4 I Silver I 0 ~ 079 I B / IMS I 

Color Before: BROWN Clarity Before: Texture: COARSE 

-·· Color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 61 SW-846 ~-



- Columbia Analytical Services, Inc. 

TOTAL METALS 
-1- . 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

, :::ontract: Daniel B Stephens & Associates, Inc. 
I HA-4 

Lab Code: JAX Case No. :8439-0000 SAS No.: SDG ··NO.: J2300038 

iatrix (soil/water) :SOIL ----
' Level (low/m:ed) : LOW ----
, --

i Solids : . 91 . 6 

Lab Sample ID: J2300038-004 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG· 

' I CAS. No. -1 Analyte !Concentration I C · 1 Q I M I 
j7440_;38-2 I Arsenic I 4. 460 I I I MS I 
I 744.0-39-3 I Barium I 204 I I IMS I 
17440-43-9 I Cadmium I 0. 430 I B I IMS I 
17440-47-3 I Chromium I 19.3 I I I MS I 

. , 7439-92-1 I Lead l 27. a I I IMS I 
I 7439-97-6 I Mercury I 0.016IBI I CV I 

1 ns2-49-2 I Selenium . I 0:637 jB j I MS I 
l7440-22-4 I Silver I 0. 065 I B I j.MS 1· 

Color Before: · BROWN Clarity Before: Texture: COARSE 

) .. Color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 62 SW-846 . ~-



- Columbia Analytical Services, Inc. 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE -NO. 

:ontract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.:8439-0000 SAS No.: · · SDG ··NO. : J2300038 

- 'ratrix (soil/water) : SOIL 

Level (low/med): LOW ----
- ·1 Solids: 88 . l 

Lab Sample ID: J2300038-005 

Date Received: 01/08/2003 

Concentration Uni ts '(ug/L or mg/kg dry weight) : MG/KG 

I CAS No.• · 1 Ari.alyte !Concentration I C I Q I M I 
I 7440-38-2 I Arsenic. I s.100 I 1· IMS I 
I 7440-39-3 I Barium I 474 I· I I MS I 
j 7440-43-9 I Cadmium I 166 1. I I MS I 
I 7440-47-3 I Chromium I 22.4 I I IMS I 
I 7439-92-1 I Lead I 0so I ·I I MS I. 
I 7439-97-6 I Mercury I 0.020 I B' I 1 cv r 
I n 02-4 9-:2 • I Seleni.um . I 3. 640 I I I MS I 
/ 7440-22-4 · 1. Silver I o. 070 I B I I MS I 

-Color Before: BROWN Clarity Before: T~xture: COARSE 

~--- Color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 63 SW-846 



-- •;Columbia Analytical Services, Inc.-

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

.Contract: Daniel B Stephens ·, Associates, Inc. 
I HA-6 

' Lab Code: JAX Case No.:8439-0000 SAS No.: SDG 'NO. : J2300038 

,··:strix (soil/water) : SOIL 

' Level (low/med) :· LOW ----
--"1 Solids:: . 91. 8 

Lab Sample ID: J2300038-006 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. I Anal~te IConc~ntra:tion I C 1. Q 
,,MI 

17440-38-2 I Arsenic I 6. 090 I I I MS I 
1,7440-39-3 I Barium I 121 I I I MS I 
17440-43-9 I Cadmium I 0.092 lu I l'MS I 

,,,. 17440-47-3 I Chromium I 18". o I I I MS I 
I 7439-92-1 I Lead I 1s. 0 I I I MS I 
17439-97-6 · I Mercury -1 0. 018 I B I I CV I 
I _7702-49-2 I Selenium .1 0. 773 I B j I MS I 
17440-22-4 I Silver. - I 0. 040 I B I I MS I 

Color Before:. BROWN Clarity Before: Texture: COARSE 

- Color After: LT. YELLOW Clarity After: COLORLESS Artifacts : . 

·Comments: 

Form I - IN 64 SW-846 



--Columbia Analytical Services, Inc. 

TOT AL METALS · 
-1- . 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

;ontract: Daniel B Stephens & Associates, Inc. 
I HA-7 

Lab Code: JAX Case No. :8439-0000 SAS No.: SDG NO.: J2300038 

1':atrix (soil/water) : SOIL ----
'ievel (low/med): LOW 

-
--~, Solids: · 89. 3 

Lab Sample ID: J2300038-007 

Date ·Received: _01/08/2003 

Concen tra t.ion. Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No. I Ana.lyte /Concentration IC I Q I M I 
j 7440-38-2 I Arsenic I s. 100 I I I MS I 
17440-39-3 I Barium• I 495 I I IMS I 
17440-43-9 I Cadmium I o. 935 I I I MS I _., 
17440-47-3 I Chromium I 124 I I I MS I 
j 7439-92-1 I Lead I 211 I I IMS I 
j 7439-97-6 I Mercury I 0. 024 I B I I CV I 
j 7782-49-2 I Selenium : I 0. 704 I B_ I IMS I 
j 7440-22-4 I Silver I 0.074jB"I IMS I 

Color Before: BROWN Clarity Before: Texture: COARSE 

--color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 65 SW-846 



- Columbia Analytical Services, Inc. 

TOTAL METALS 
-1- . 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

~ontract: Daniel B Stephens & Associates, Inc. 
I HA-8 

Lab Code: JAX Case No.:8439-0000 SAS No.: SDG -NO. : J2300038 

~-iatrix (soil/water) : SOIL 

Level (low/med): LOW ----
---; Solids: 90. 4 

Lab Sample ID: J2300038-008 

Date Received: 01/08/2003 

Concentration Units (ug/L o~ mg/kg dry weight): MG/KG 

I CAS No. I Analyte !Concentration 
IC I Q I M I 

I 1440-30-2 _I Arsenic I 3. 990 I I I MS I 
17440-39-3 I Barium I i041 I I MS l 
17440-43-9 I Cadmium I o·.164 I a I . I MS I 

-r ., I 7440-47-3 I Chromium I 33.1 I I I MS I 
I 7439-92-1 I Lead ,. 20.1 I I I MS I 
I 7439-97-6 I Mercury I 0.017 I BI I CV I 
I 7782-49-2 I Selenium -1 0. 773 I B I IMS I 

. j 74.40-22-4 I Silver I 0. 052 j B j I MS I 

Color Before: BROWN Clarity Before: Texture: COARSE 

- · Color After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 
66 SW-846 



-":;olumbia Analytical Services, Inc. 

TOT AL METALS 
-1- . 

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

:ontract: Daniel B Stephens & Associates, Inc. 
I HA-9 

'i.ab Code: JAX · Case No. :8439-0000 SAS No.: SDG NO.: J2300038 

,.,atrix (soil/water) : SOIL 
----

'L'evel (low/~ed) : LOW ----
Solids: 90.3 

Lab Sample ID: J2300038-009. 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAs No. I Analyte. • ,Concentration •1 C I Q I M I 
17440-38-2 I Arsenic I 4 .280 ! I IMS I 
j7440-39-3 I Barium I 333 I I I MS I 
/ 7440-43-9 I Cadmium I 0.474 / B / IMS I 
17440-47-3. I Chromium I 19.1 I I I MS I 

; ~l I 7.439-92-1 I Lead I 32. 6 I I I MS I 
/ 7439-97-6 I Mercury I 0.024 IB I I CV I 
17782-49-2 I Selenium . I 0. 623 I B I I MS I 
17440-22-4 I Silver I 0.061IBI I MS I 

Color Before: BROWN Clarity Before: Texture: COARSE 

- ' Color After:. · LT~ YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 67 SW-846 



--Columbia Analytical Services, Inc. 

TOTAL METALS 
-!-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

~ontract: Daniel B Stephens & Associates, Inc. 
I Duplicate 

Lab Code: JAX Case No.:8439-0000 SAS No.: SDG ·NO.: J2300038 

~-atrix (soil/water) :SOIL ----
·Level (low/~ed): LOW ----

Solids: 89. 9 

Lab Sample ID: J2300038-010 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

I CAS No .. I Analyte 'Concentration I C I Q 

17440-38;_2 · I Arsenic I 4.110 I I I MS I 
I 7440-39-3 I Barium 

I 7440-43-9 I Cadmium I o. 552 I B I IMS I 
17440-47-3 I Chromium I 19. 1 I I 
j 7439-92-1 . I Lead I 29. 6 I I I MS·I 
j 7439-97-6 I Mercury ·I 0.021 I BI I CV I 
17782-49-2 I Sel.enium .1 0. 839 j B I I MS I 
j 7440-22-4 I Silver I 0.054 I B I I MS. I 

Color Before: BROWN Clarity Before: Texture: COARSE 

- · Col.or After: LT. YELLOW Clarity After: COLORLESS Artifacts: 

Comments: 

Form I - IN 68 SW-846 

I 



-~olumbia Analytical Services, Inc. 

TOTAL METALS 
-1- . 

INORGANIC ANALYSIS DATA SHEET ·SAMPLE NO. 

:ontract: Daniel B Stephens & Associates, Inc. 
· 1 MW-1 

Lab Code: JAX ·case No.:8439-0000 SAS No.:-- SDG NO. : J2300038 

-·...._atrix (soil/water) : SOIL 
---,--,--

Level (low/m"ed) : LOW ----
··· Solids : 95. 6 

Lab Sample ID: J2300038-0ll 

Date Received: 01/08/2003 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 
-·· 

' I CAS No. I Analyte /Concentration IC i- Q I M 
I. 

17440-38-2 I Arsenic I 12. 0 I I I MS I 
17440-39-3 I Barium I 1:9s I I I MS I 
17440-43-9 I Cadmium I o. oaa I u I I MS I 
17440-47-3 I Chromium I 17 .1 I I I.MS I 
I 7439-92-1 I Lead I 0.430 I . I I MS I 
I 7_439-97;...6 I Mercury I o. 053 I I I CV I 
17782-49-2 I Selenium . I. 0. 456 j B j I MS I 
17440-22-4 I Silver I 0.046IBI I MS I 

- . 

Color Before: BROWN Clarity Before: Texture:· COARSE 

,. Color After: LT. YELLOW Clarity After.: COLORLESS Artifacts: 

Comments: 

Form I - IN 69 SW-846 



--Columbia Analytical Services, Inc. 

TOTAL METALS 
- 2a-: 

INITIAL AND CONTJNUING CALmRA TION VERJFICATION 

:ontract: Daniel B Stephens & Associates, Inc. 

. Lab Code: JAX Case No. : 8439-0000 SAS No. : SDG NO. : J2300038 · 

-·--:nitial Calibration Source: INORGANIC / ENVIRONMENTAL 

Continuing Calibration Source: CPI/ ULTRA/ INORGANIC 

Concentration Units: ug/L 

,•,.J 

Initial Calibration Continuing Calibration 

Analyte 

·1 Arsenic I 
. J Barium I 

I Cadmium. r 
j Chromium 

·,, J Lead 

, 1 Mercury 

I Selenium 

. J Sil.ver 

i:.·.• 

True 

sol 
2001 

251 . 

201 

sol 
s.ol 
sol 
2sl 

Found '%R(1) 

4B.7j 
20,1 . 

· 2s. s! 
20. 91 

so.2! 
s. 06! 
49.41 

2s. 0! 

. 
97 

104 
102 
104 

100 

101 
99 

103 j 

True 

2sj 
2s! 
25! 
25/ 
2s! 

5.o! 
25/ 
2sj 

Fo:rm II (Part 1) - IN 

Found 

23. Gj 

24. a! 
. 24. 91 

24. GI 
24. 9! 
5. 15/ 

24. 4! 
2s. oj 

%R (1) 

991 

1001 

981 

1001 

1031 

9Bj 
100) 

Found 

23.Sj 

24. 9! 

25. oj 
24. ,, 

· 2s.1! 
5.18/ 

24. 11 

24. 9I 

%R (1) M 

94jMsj 
1oojMsj 
lOOjMsj 

101 jMs I 
1041 cvl 
96jMsj 

70 SW-846 '...;.' 



·· r:olumbia Analytical Services, lnc. 

''-..f TOTAL METALS 
- 2a-

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

:ontract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No;: 8439-0000 SAS No.: SDG NO.: J2300038 

··-nitial Calibration Source: 

'Continuing Calibration Source: CPI/ ULTRA/ INORGANIC 

I 
Analyte 

I 

I Arsenic 

, -I Barium 

I Cadmium 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 

True Found ' %R(l) True -Found %R(l) Found %R(l) M 

I I 2 sl 2 3 . 61 9 41 2 3 . 7 I 9 s I Ms I 
I I 2sl 2s.ol 1001 2s.ol 10olMsl 

I· I 2sl · 2s.1I 1001 - 24.91 1oolMsl 

- I Chromium I I 2sl 24. 61 981 24. 71 99 I Ms I 
r I_L..;..e_a_d __ ....;1..;.._ ____ '""".. 1;..._ ___ ---:'-----'----=2;;.isl __ _.;;;;.2,;;_s ;,..;• o;.i_! _-=1:.;::o..;;.01.____.;;;;.2..;;.4.:..;. 6::.il_~9.::..B ,L..:I M:.:::s:.JI 

I I s.ol s.141 103! 4.761 9Slcvl ! Mercury 

· i' Selenium I I 2sl 23.71 9sl· 24.sl 9BIMsl 

,.I Silver I I 2sl 2s.1I 10oj 24.71 99jMsj 

;_:•. 

Form II (Part 1) IN 71 
SW-846 



~.folumbia Analytical Services, Inc. ' -}'-_____________________________ ....;_ ______________ _ 
lJ 

,.;; 
f ~ 
L ... 

TOTAL METALS 
- 2a-

JNITIALAND CONTINUING CALIBRATION VERIFICATION 

F~ontract: Daniel B Stephens & Associates; Inc. 
J ) 
J :! 

•·t:ab Code: JAX Case No.: 8439-0000 SAS No.: SDG NO.: J2300038 

;J¾iitial Calibration Source: 
I , . : 
dontinuing Calibration Source: CPI I ULTRA/ INORGANIC 

~ \ ·\ 
I 
"·· 

l 
Analyte 

L1- I 
· Arsenic 

_J Bariuin I· 
1~ 

i Cadmium I 
Ll, Chromium I 
µ; Lead I 
l ; Selenium I 
·r Silver I 

i:,.:, 
I 
l . 

~ 
L .. '. 

[ 
P-'" 
J : 
.\ ... 

. i
L 

t-4 . 

L 

True 

Initial 

l 
l 
I 
I 
l 
I 

Concentration Units: ug/L 

Calibration Continuing Calibration 

Found '%R(l) 
.. 

True· 

251 

251 

251 

251 

25! 

25! 

25! 

Form II (Pa.rt 1) - IN 

-Found 

23. 91 

24. 9j 

. 24: al 
24. 6! 
25. 31 

24.51 

24. 61 

%R (1) 

1001 

99! 

98! 
1011 

98! 
981 

Found %R(l) M 

23. al. 
25·.21 

25. ol 
24. el 
25 ~ 11 

23. 91 

25. ol 

95 MSI 

101 MS! 

100 MS j 
99 Msj 

100 Ms! 

96 Msl 

100 MS I 

72 
SW-846 



--:olumbia Anafytical Services, Inc. 
TOTAL METALS -

- 6 -
DUPLICATES 

·. Contract: Daniel. B Stephens & Associates, . Inc. 

SAMPLE NO. 

I· HA-9SD 

--ab Code: JAX Case No. :8439-0000 SAS No.: SDG NO.: J2300038 

')1atrix (s~l/water) : SOIL Level. (1.ow/med): LOW ----
-~- Sol.ids for Sample: 90. 3 % Sol.ids for Duplicate: 90.3 

Concentration Un~ts (ug/L or mg/kg dry weight): MG/KG 

IAnal.yte I Control I 
.. 

C II RPD II Limit 
Sample (S) Duplicate (D) C Q M 

!Arsenic I 2191 II 2131 3 II MS 

!Ba:i::~um I 5571 II 492 I 12 11 MS 

!Cadmium I 211 I II 213 I 1 II MS 

jChromium I 2401 II 233 I 3 11· MS 

jLead I 4631 II 4661 i II MSj 
!Mercury I 0.5671 II o.564I 1 II cvl 
jSel.en.ium I I . 2151 II 212 I i II MS 

jSilver . 1. I 1061 II 105 I 1 II MS 

Form VI - IN 80 SW-846 



~-~olumbia Analytical Services, Inc. 

TOTAL METALS 
-7-

LABORATORY CONTROL SAMPLE 

-··--:on tract-: Daniel· B Stephens & Associates, Inc. 

~ab Code: JAX Case No. :8439~000~ SAS No.: 

_Solid LCS Source:CPI 

' ' 
, '.queous LCS -Source: CPI 

Aqueous mg/L Solid 

Analyte True Found 
' 

%R True Found 

I Arsenic . , I 
.. 

I 2001 . 1911 

I Barium I I i69I 1791 

I Cadmium I 2001 1911 

I Chromium I 2001 1901 

I Lead I 4001 3911 

I Mercury I I 0. 6001 0.5181 

I Selenium 2001 1921 

I Silver 1001 94. 91 

., .. .-.. 

Form VII - IN 

SDG NO.: J2300038 

. 
(mg/kg) 

C Limits %R 

00. o I 12( 96 

BO. 0 I 12( 106 

BO. 0 I 12( 96 

00. o I 12( 95 

00 .o I 120 98 

so.o I 12( 86 

00. o I 129 
BO. 0 I 129 

81 SW-846 



-··f:olumbia Analytical Services, Inc. 

r-

f 

TOTAL METALS 
- 9 -

ICP SERIAL DILUTIONS 

/ :'on tract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.:8439-0000 SAS No.: 

·· atrix (soil/water):SOIL -----
Concentration Units: ug/L 

SAMPLE NO .. 

I HA-9L 

SDG NO.: J2300038 

Level (low/med): LOW 

. 
Initial Sample Serial Dil~tion 

% Differ-

·• ..... 

' ' ' !.. ,.) 

r-
1 
I , __ 

! / 

Analyte 

jArsenic 

!B!=lrium 
!cadmium 
!Chromium 

jLead 

!Mercury 
!Selenium 

!Silver 

Result (I) 

I 
I 

I 
I 
I 
I 
I 

t Result (S) 
- ence 

C C Q 

3.89 4.27 I 10 
303 3101 3 

0.431 B 0. 425 I u 

17.4 19. 1 I 13 
29.6 30.91 4 

0.221 B o.215ju 

0.566 B 1. 50 I u 
0.055 B 0.10510 

Form IX - IN 82 

I 

M 

MS 

MS 

MS 

MS 

MS 

CV 

MS 

MS 

SW-846 · .. ,, 



;c,olumbia Analytical Services, Inc. 
L 

:7 
L 

TOTAL METALS 
-10-. 

METHOD DETECTION LIMITS 

rontract: Daniel B Stephens & Associates, Inc. 

l~ab Code: JAX Case No.:8439-Q000 SAS No.: 

Date: 10/16/02 r--cp ID Number: 
.[ L . 

I_ lame AA ID Number: Ce tac Hg Analyzer 

Furnace AA ID Number: r 
' 

1 
i 
L_ 

r: 
i 
l......, 

r 
i 
L. 

L. 

' ' ' l_r 

r-
1 
L-

L 

;-; 
1 '01nments 
L 

[ 

r 
L_i 

Wave- Back-
Analyte ground 

MRL 

l~ngth (ug/L). 

!Mercury I 253.70 o. 500 I 

Form X - IN 

SDG NO.: J2300038 

MDL 
(ug/L) 

M 

0.043 CV 

83 · SW-846,.,-



·· -:olumbia Analytical Services, Inc. 

TOTAL METALS 
-10-. 

METHOD DETECTION LIMITS 

:ontract: Daniel B Stephens & Associates, Inc. 

l.ab Code: JAX Case No.:8439-0000 SAS No.: ----
· ·ccp ID Number: Excell. ICPMS 

.. lame AA ID Number: 

. _]1'.urnace AA ID Number: 

Analyte 

Arsenic 

jBarium 

lcadmium 
jchromium 

jLead 

jselenium 

jsilver 

:omments 

I 
I 
I 
I 
I 

Date: 12/9/02 

Back- MRL 
Mass ground 

(ug/L) 

15 I ·O .500 I 

137 2. ooo I 

114 o.5001 
52 2;000I 

208 1. ooo I 

82 2.0001 

109 I o ,5oo I 

Form X - IN 

SDG NO.: J2300038 

MDL 

(ug/L) 
M 

0.400 MS 

0.190 MS 

0.085 MS 

0.061 MS 

0.068 MS 

0.300 MS 

0.021 I MS I 

84 SW-846"' 



-7olumhia Analytical Services, Inc. 

TOT AL METALS 
-12-

ICP LINEAR RANGES 

-'":ontract: Daniel B Stephe_ns & Associates, Inc. 

Lab Code: JAX · Case No. : 843 9-0000 SAS No.: SDG NO.: J2300038 

i CP ID Number: Excell. ICPMS Date: 11/27/02 

Integ. 
Concentration 

Time 
Analyte (Sec.) 

(ug/L) M 

I Arsenic I 15.00 I 1000. 0 I MS I 
I Barium I. 15.00 I 1000. 0 I MS j 
I Cadmium I rs.oo I 1000. 0 I MS I 
I Chromium I 15.00 I 1000. 0 j MS j 
I Lead I 15.00 I 1000. 0 I MS I 
I Selenium I 15.00 I 1000. 0 I MS I · 
I Silver I 15.00 I 1000. 0 / MS I 

Comments: -------------------------------------

Form XII - IN 85 SW-846:: 



---r:olumbia Ana{vtica/ Services, Inc .. 
TOTAL METALS 

-13-
PREPARATION LOG 

.ontract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX . Case No.: 8439-0000 SAS No.: 

:ethod: CV 

Sample 
No. Preparation Date 

Duplicate 1/9/03 
HA-1 ' 1/9/03 
HA-2 - 1/9/03 
HA-3 1/9/03 
HA-4 1/9/03 

--HA..,:5 1/9/03 
HA-6 .. 1/9/03 
HA-7 1/9/03 
HA-8 1/9/03 
HA-9 1/9/03 
HA-9S 1/9/03 
HA-9SD 1/9/63 
LCSS 1/9/03 
MW-1 1/9/03 
PBS 1/9/03 

Form XIII - IN 

SDG NO.: J2300038 

Weight Volume 
(grams) (mL) 

0.101 10 I 
0.101 · 10 I 
0.101 1,0 I 
0.101 10 I 
0.101 10 I 
0.101 10 l 
0.101 10 I 
0.111 10 I 
0.111 10 I 
0.101 10 I 
0.101 10 I 
0.101 - 10 I 
0.101 10 I 
0.111 10 I 
0.101 10 I 

86 
SW-846'-



-C:olumhia Anafvtical Services, Inc. 
TOTAL METALS 

-13 -
PREPARATION LOG 

ontract: Daniel .B S_tephens & Associates, Inc. 

Lab Code: JAX 

, ethod: MS 

Sample 
No. 

Duplicate 
HA-1 
HA-2 

HA-3 
HA-4 

-HA-5 
HA-6 
HA-7 
HA-8 
HA-9 

HA-9S 
HA-9SD 
LCSS 
MW-1 

PBS 

Case No.: 8439-0000 SAS No.: 

Preparation Date 

1/8/03 
l 1/8/03 . 

1/8/03 
1/8/03 
1/8/03 
1/8/03 
1/8/03 
1/8/03 

.. 1/8/03 
1/8/03 
1/8/03 
1/8/0°3 
1/8/03 
1/8/03 
1/8/03 

Form XIII - IN 

SDG NO. : J2300038 

Weight Volume 
(grams) (mL) 

0. SOI so I 
0.501 50 
0.501 50 
0.511 50 
a.sol 50 
a.sol 50 
a.sol 50 
0.511 50 
a.sol 50 

O.SOI 50 
a.sol 50 
o:sol . 50 
a.sol 50 
a.sol 50 
a.sol 50 

87 
SW-846' 



--.:olumbia Analytical Services, Inc. 

TOTAL METALS 
-14-. 

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc; 

Lab Code: JAX Case No. : 8439-0000 SAS No. : SDG No. : J2300038 

Instrument ID Number: Cetac Hg Analyzer Method: CV 
I 
1 Start Date:_ 1/10/2003 End Dat~: 1/10/2003 

- ·-
Analytes 

Sample D/F · Time % R A s A BB C C C C C F PM M HN KS A N T V z C 

- ID. L B s AE D A R 0 u E BG N G I E G A L N N 
' Calibration Zero 1.00 12:39 - X 

Standard #1 1.00 12:40 X 
. 

Standard ff2 : 1.00 12:42 X 

Standard· ·#3 1.00 12:43 X 

Standard #4 1.00 12:44 X 
.. 

Standard #5 1.00 12:46 X 

ICVl· 1.00 12:47 X 

ICBl 1.00 12:49 X 

CRDLl 1·.00 12:50 X 

zzzzzz 1.00 12:51 

PBS 1.00 12:53 X 

LCSS 1.00 12:54 X 

HA-9 1.00 12:55 X 

zzzzzz 1.00 12:57 

HA-9S 1.00 12:58 ·x 
HA-9SD 1.00 13:01 X 

HA-9L 5.00 13:02 X ~ 

HA-9AS 1.00 13:04 98 .( X 

CCVl 1.00 13:05 X-

CCBl 1.00 13:06 X 

HA-1 1.00 13:08 X 

HA-2 1.00 13:09 X 

HA-3 1.00 13:11 X 

HA-4 1.00 13:12 X 

HA-5 1.00 13:13 X 

HA-6 1.00 13:15 -- X 

'• 
HA-7 1.00 13:16 X 

HA-8 1.00 13":17 X 

Duplicate 1.00 13:19 X 

MW-1 1.00 13:20 X I 
CCV2 1.00 13:21 X 

CCB2 1.00 13:23 X 

zzzzzz 1.00 13:24 . 
.. . 

* - Denotes additional elements (other than the standard elements) are represented on another Form 14 

Form XIV - IN . 88 SW-846 



-✓--:olumbia Analytical Services, Inc. 

TOTAL METALS 
-14- · 

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.: 8439-0000 SAS· No. : SDG No. : J2300038 

Instrument ID Number: Cetac Hg Analyzer Method: CV 

·1 Start Date:. 1/10/2003 End Date~ 1/10/2003 

Analytes 
Sample D/F Time % R A s A BB CIC CIC C F p M M HIN K SIA N TV z C 

ID. L B s A E D A R 0 u E B G N G I E G A L N N 
-" 

zzzzzz 1.00 13:26 , · 1 I I I I I I I I I I 
zzzzzz 1.00 13:27 

zzzzzz 1.00 13:28 

zzzzzz •··· 1.00 13:30 I 

zzzzzz 1.00 13:31 

zzzzzz. 1.00 13:33 

zzzzzz 1.00 13:34 

zzzzzz 1.00 13:35 

zzzzzz 1.00 13:37 

CCV3 1.00 13:38 X 

CCB3 1.00 13:39 X 

zzzzzz · 1.00 13:41 I 
zzzzzz . 1.00 13:42 l 
zzzzzz 1.00 13:44 I 
zzzzzz 5.00 13:45 l 
zzzzzz 1.00 13:46 I 
zzzzzz 1.00 13:48 _:., I 
zzzzzz 1.00 13:49 I 
zzzzzz 1.00 13:50 I 
CCV4 1.00 13:52 X I 
CCB4 LOO 13:55 X I 

• - Denotes add.itional elements (other than the standard elements). are represented on another Form 14 

Form XIV ..:. IN 89 SW-846 .. -.• 
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--::olumbia Analytical Services, Inc. 

TOTAL METALS 
- 14- · 

ANALYSIS RUN LOG 

Contract: _Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No. : 8439-0000 SAS No. : SDG No. : J2300038 

Instrument ID Number: Excell ICPMS Method: MS 

Start Date:. 1/.9/2003 End Date: 1/10/2003 

---
Analytes. 

Sample D/F. T1me % R A s A B B C C C C CIF 
p M M HIN K S A N T V z C 

ID. L B s A E D A R 0 U E B G N G I E G A L N N ---
cal blank 1.00 20:58 .. X X X X X X X 

cal std 1 25 ppb 1.00 21:03 X X X X X X X 

cal. std 2 S0ppb 1.00 21:08 X X X X X X X 

ICVl 1.00 21:14 X X X X X X X 

ICBl 1.00 21:19 X X X X X X X 

CRDLl 1.00 21:24 X X X X X X 

zzzzzz . 1.00 21 :29 

ICS-A1 1.00 21:35 X X X X X xx 
ICS-ABl 1.00 21:40 X X X X X xx 
zzzzzz 1.00 21:45 I 
zzzzzz 1.00 21:SO 

zzzzzz 1.00 21:55 I 
CRDLl 1.00 22:00 X 

CCVl· 1.00 22:05 X X X X X ·x X 

CCBl 1.00 22:10 X X X X X X X 

PBS 10.00 22:15 X X- X X X X X 

LCSS 10.00 22:20 X X X X X X X i, I 
HA-9 10.00 22:25 X X X X X X X I 
zzzzzz 10.00 22:30 I 
HA-9S 10.00 22:35 X X X X X X X I 
HA-9SO 10.00 22:40 X X X X X X X . I 
CCV2 1.00 22:45 X X X X X X X I 
CCB2 1.00 22:50 X X X X X X X I 
HA-9L 50.00 22:55 X X X X X xx I 
HA-9AS 10.00 23:00 X X X X X X X I 
HA-1 10.00 23:05 ·- X X X X X XX I 
HA-2 10.00 23:10 X X X X X xx I 
HA-3 10.00 23:15 X X X X X xx I 
HA-4 10.00 23:20 X X X X I X xx I 
HA-5 10.00 23:25 X X X X X XX I 
HA-6 10.00 23:30 X X X X X xx I 
HA-7 10.00 23:35 X X X X X xx I 
HA-8 10.00 23:40 X X X X X xx I 

I 

* - Denotes additional. el.ements (other than the standard el.ements) are represented on another Form 14 

Form XIV - IN . 90 SW-846 .. 
-;-



· ::olumbia Ahalytical Services, Inc. 

TOTAL METALS 
-14- -

ANALYSIS RUN LOG 

Contract: Daniel B Stephens & Associates, Inc. 

Lab Code: JAX Case No.: 8439-0000 SAS No.: SDG No.: J2300038 _ 

Instrument ID Number: 

, Start Date:· 1/9/2003 

Excell ICPMS Method: . MS· 

End Date: 1/10/2003 

.. Analytes 
Sample D/F . Time % R A s A B B ~,c C C 

~I! 

PM M 
ID .. - _L B s AE D A R 0 B G ~ 

CCV3_ .. 1.00 23:45 X X xj-jx I xi 
CCB3 1.00 23:50 X X :X X X 

Duplicate io:oo 23:55 X X X X X 

MW.-1 -- 10.00 12:00 X X X X X 

CCV4 .1.00 12:05 X X X X X 

CCB4 1,00 12:10 X X X X X 

.zzzzzz 1.00 12:15 

zzzzzz 1.00 12:20 

ccvs 1.00 12:24 x· X X X X 

· CCBS 1.00 12:29 _ X X X X X 

zzzzzz 1.00 12:34 

CCV6 1.00 12·:39 X X X· X X 

CCB6 1.0.0 12:44 X X ·x X X 

H N K s A 
G I E G 

jxj_xj 
.x X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

• - Denotes additional elements (other than the standard elements) are represented on another Form 14-

Form XIV - IN 91 

NIT V -Z C 
A·L N N 
I -- I .. 

.. 

I 

I 
I 
I 
I 

SW-846,., 



Inorganic Analysis: 
Metals .. 

-- -
: 

· .Validation P_ackage 

Raw Data 

---
! 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

. Exper.iment:_ 10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: cal blank Mean SD ¾RSD 

TimeStamp 1/9/03 20:58 

Aluminum 27 0.018 -0.021 0.003 0 0.02 7307000. 

Antimony 121 -0.008 0.007 0 0 0.007 583ff 

-· Antimony 123 0.054 -0.041 -0.012 0 0.049 17950 

Arsenic 75 0.01 . 0.016 -0.027 0 0.024 10620. 

· Barium 135 0.069 -0.015 -0.057 -0.001 0.064 7139 

_. Barium 137 0.013 -0.013 0 0 0.013 3439 

Beryllium 9 0.013 -0.015 -0.002 0 0.014 12020 

Boron 11 - 0.159 -0.128 -0.029_ 0.001 0.146 24260 

Cadmium 111 0.003 -0.008 0.004 0 0.007 2179 

Cadmium 112 0.004 0.003 -0.007 0 0.006 5530 

Cadmium 114 -0.005 0.007 - -0.002 0 0.006 · 5655 

Chromium 52 -0.019 0.005 0.013. 0 0.017 24730 · 

-· Cobalt . 59 0.008 -0.002 -0.006 0 0.008 52910 

Copper· 63 -0.02 0.012 O.OQB 0 0.017 72260 

Copper 65 · 0.005 . -0.004 0 0 0.004 91470 

..• Lead_ 206 · 0.002 0.005 .-0.008 0 0.007 35090 

Lead. 207 0.008 0 -0.008 0 0.008 175800 

- Lead 208 0.006 -0.001 -0.005 0 0.006 289700 

_ Lithium 7 0 0 0 0 0 0 

;- ·- Manganese 55 0.002 · 0.002 -0.004 0 0.004 112600 

Molybdenum 95 0 -0.002 0.002 0 0.002 16550 

. Molybdenum 97 0.004 0- -0.005 0 0.004 26850 

..;. Molybdenum 98 . -0.003·" 0.003 0 0 0.003 28640 
I ~ . 

' Nickel 60 .-0.003 - 0:002 a.om 0 0.002 577100 

. · Nickel 62 0.054 0 -0;055 0 0.055 15280 

Selenium 78 -0.103 0.059 0.039 . -0;002 0.088 5262 

Selenium 82 0.148 -0.061 -0;103 -0.005 0.134 2515 

: . Silver . 107 -0.005 0.006. · -0.002 0 0.006 17190 

Silver 109· 0.002 0.003 -0.005 0 0.004 41110 

-·· Strontium - 86 -0.046 -0.051 -0.009 -0.001 0.-049 · 344~ 

I 

Strontium· 0.001 88. 0 -0.001 0 0.001 69990 

Thallium 203 -o -0.005 0.005 0 0.005 67180 

.. Thallium 205 -0.001 -0.001 0.002 0 0.001 38030-

Tin ·. 118 -0.003 -0.015 0.017 : ·o 0.016 11920 

Titanium 48 0.01 · 0.018 -0.03 0 0.026 5465 

Titanium 49 0.003 -0.002 -0.002 0 0:003 122500 

Uranium 238 -0.003 0.002 0.002 0 0.003 137500 

. Vanadium 51 0.008 . 0:014 -0.022· 0 0.019 153700 

Zinc 66 -0.01 b.oo3 0.007 0 0.009 52720 

~-Zinc 67 0.03 -0.2. 0.072 -0.032 0.146 452 

-Zinc 68 0,027 -0.02 -0.008 0 0.024 13730 

- Internal Standard . 
: Factors: 

___ Lithium 6 1.033 0.953 1.018 1.033 n/a nla 

Scandium 45 1.017 1.002 0.982 1.017 n/a n/a 

Indium 115 0.995 1.006 0.999 0.995 n/a n/a 

Terilium 128 0.996 1:007 0.997 b.996 n/a nla 

;-Terilium 130 0.991 1.004 1.006 0.991 nla nla 

Lutetium 175 0.989 . 0.994 1.017 0.989 nla nla 

Bismu,~10/03 8:cftPAM 0.994 1.007 0.999 0.994 nla 1 of 36 n/a 

93 



Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Expe~iment:_10903C Analyst: Vaughn 
Units: 1,19/L (ppb) Lot: 

Sample Name: cal std 1 25 ppb · Mean SD %RSD 
TimeStamp 1/9/03 21:04 

Aluminum 27 131.9 125 119.4 125.4 6.257 4.988 
Antimony 121 25,26 25.04 25.18 25.16 0.114 0.453 

-· Antimony 123 24.27 25.25 25.49 25 0.649 2.595 
Arsenic 75 25.33, 25.07 24.78 25.06 0.273 1.091 
Barium 135 25.32 24.29 26.07 25.23 0.892 3.538 

- - Barium 137 25.71 25.12 25.2 25.34 0.323 1.273 
Beryllium 9 24.6 25.89 25.82 25.43 0.725 . 2.851 
Boron 11 124.7 · 123.5 126.4 124.9 1.491 1.194 
Cadmium 111 25.57 25.27 25.5 25.45 0.16 0.627 
Cadmium 112 25.06 25.3 ·25.27 25.21 · . 0.131 0.518 
Cadmium 114 25.19 25.24 25.05· 25.16 0.101 · 0.401 
Chromium 52 25.2 24.66. 24.94 24,94 0.268 1.076 
Cobalt 59 .26.52 24.35 25.72 25.53 1.099 4.305 
Copper· .. 63 · 25.66. 23:51 26.56 25.24 1.564 6.195 
Copper 65 24.38 25.16 25.99 25.18 0.807 3.205 

_ .. Lead 206 25.06 24.77 25.6 25.14 '0.417 1.66 
Lead 207 25.28 24.96 24.79 25.01 ·0.252. 1.008 

• Lead 208 24.93 25.07 25 25· 0.073 0.29 
.. Lithium 7 0 0 0 0 0 0 

• Manganese 55 25.68 25.49 24.34 25.17 0.724 2.877 
Molybdenum 95 25.55 25.18 25.21' 25.32 0.207 0.817 
Molybdenum 97 25.15 25.08 25.75 25.33 0.367 1.45 

..: · Molyt:,denum 98 24.97 25.2 25.38 25.19 0.204 0.809 
Nickel 60. 25.59 25.02. 24.38. 25 0.603 2.413 

· Nickel 62 25.26 24.61 25.41' 25.09 0.423 1.688 
Selenium 78 . 24.94 25.86 24.69 25.16 0.618 2.455 

, Selenium 82 25.8 25.09. 24.68 25.19 0.567 ~.252 
.. Silver 107 25.32 26.09 25.26. 25.55 0.465 1.818 

Silver·· 1-09 25.39 2(5.06 24.92 25.45 . 0.571 2.242 
-··.strontium 86 24.92 25.15 25.92 25.33 0.525 · 2.07y1 
; 

Strontium 88 25.51 25.07 25.08 25.22 
. 

0.25· 0.991 
Thallium 203 24.89 24.5 25.46 24.95 0.486 1.947 

-··Thallium . 205. 25.14 25.62,' 26.03 25.6 0.447 1.747 
Tin 118 25.26 ,24.97 26.02 25.42 0.545 2.145 

•Titanium 48 25._3 26.34 26.18 25.94 0.558 2.15,3 
_ .... Titanium 49 26.06 25.52 25.23 25.6. 0.418 1.633, 

Uranium 238 25.62 24.62 25.16 25.13' 0.5 1.989 
. Vanadium 51 24.71 24.3 25.81 24.94 0.783 3.14 
Zinc· 66 49.5 ·50.39 49.54 49.8:1 0.504 1'.013 

:· Zinc 67 52.83 51.09 52.08 . 52. 0.873 1.679 
Zinc 68 5-1-.83 49.26 51.31 50.8 1.358 2.673 

Internal Standard 
Factors: 

~-Lithium 6 1.035 1.055 1.038 1.035. nla n/a 
Scandium 45 1.098 1.087 1.109 1.098 nla n/a 
Indium 115 1.072 1;084 1.09 1.072 n/a n/a 
Terilium 128 '1.094 1.098 1.09 1.094 n/a · n/a 

~··rerilium 130 1.092 1.11 1.11 1.092 nla nla 
Lutetium· 175' 1.052 1.037 1.04 1.052 nla · n/a 

Bismu~~10/03 8:if4°AM. 1.059 1.034 1.065 1.059 n/a 2·of 36 n/a 
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Instrument ID: Thermo Elementc!I Excell 
Method: ·EPA 6020/200.8 

Expe~iment:_ 10903C 
Analyst: Vaughn 

Units: . µg/L (ppb) 
Lot: 

Sample Name: cal std 2 50ppb Mean so ¾RSO 

TimeStamp 1 /9/03 21 :09 

Aluminum 27 240.7 245.9 266.8 251.1 13.79 5.49 

Antimony 121 49.23 49.53 50.19 49.65 0.488 0.983 

Antimony 123 49.5 ·50.75 50.51 . 50.25 0.664 1.322 

Arsenic 75 49.89 5Q.27 49.74 49.97 0.274 0.548 

Barium 135 50.23 49.66 49.17 49.69 0.531 1.07 

- · ·Barium 137 48.91 · 48.34 49.55 48.93 0.605 1.237 

Beryllium 9 49.51 46.25 48.19 47.98 1,639 3.415 

Boron 11 246.8 252:8 251.2 250.3 3.083' 1.232 

Cadmium 111 49.48 49.86 49.24 49.53 0.314 0.633 

Cadmium 112 50.1 49.59 49.27 49.65 0.42 0.845 

Cadmium 114 49.88 49.94 49.16 49.66 0.438 0.881 

·Chromium 52 50.85· 46.44 48:54 48.61 2.207 4.54 

~-. Cobalt 59 .49.43 . 46.51 · 50.45 48.8 2.048 4.198 

Copper" 63 51:02 48.16 49.42 49.53 1.435 2.897 

Copper 65 50.09 49.41' 49.5 49.67 0.372 0.75 

- , Lead 206 49.93 49.26 50.41 49.86 0.576 1.155 

Lead 207 50.85. 49.17 49.84 49.95 0.846 1.693 

··'Lead 208 50.82 49.33 49.74 49.96 0.768 1.538 

. Lithium 7 0 0 0 0 0 0 

Manganese 55 50.28 45.75 49.38 48.47 2.4· 4.951 · 

Molybdenum 95 49.98 49.09 49.82 49.63 0.475 · 0.957· 

Molybdenum 97 . 50.53' 49.31 49.81 49.88 0.615 1.232. 

Molybdenum 98 50.44 48.88 49.17 49.5 . 0.829 1.674 

Nickel 60 51.94 48.19 50.97 50.37 1·_945 3.862 

Nickel 62 50.03 48.23 51.23 49.83 1.509 3.029 

Selenium 78 49.03 50.02 50.56 49.87 0.774 1.552 

Selenium· 82 48.56 · 50.78 49.57 49.64 1 :·11 2.236 

· Silver 107' 50.36 50.03 50.11 . 50.1,7 0.171 · 0.341 

Silver 109 50.39 50.31 49.61 50.1 p.424 0.847 

Strontium 86 48.93 48.51 · 50.53 49.32 1.065 2.158 

Strontium 88 50.16 49.42. 49.67 49.75 0.375 0.753 

Thallium 203 50.17 49.07 49.22 49.49 0.595 1.203' 

Thallium 205 49.53 49.66 49.11 49.43 0.289 0.586 

Tin. 118 49.52 49.9 50.65 50.02-. 0.578 1.155 

Titanium 48 50.61 49.05 51.03. 50.23 1.043 2.077 

Titanium 49 · 51,39 49.81 51.16 50.79 0.854 1.681 

Uranium 238 49.56 50.28 50.05 49.96 0.366 0.733 

Vanadium 51 51.06 47.·11 50.74 A9.64 2.196 4.425 

Zinc 66 99.6 100.3 97.87 99.26. 1:247 1.257 

Zinc 67 . 99.33 99.45 98.34 99.04 0.611 0.617 

Zinc 68 100.6 96.17 95.83 97.52 2.64 2.707 

' - Internal Standard 
Factors: 

- Lithium 6 1.066 1.023 1.056 1.066 n/a n/a 

Scandium 45 1.14 1.086 1.16 1.14 n/a n/a 

Indium 115 1.1 1.115 1.11 1.1 n/a n/a 

Teriliurn 128 1.123 1.131 1.133 1.123 n/a n/a 

l Terilium 130 1.132 . 1.127. 1 :136 1.132 n/a nla 

... utetiurn 175 1.072 1.063 1.079 1.072 n/a nla 

.. _BismLJ~~10/03 8:~0AM 1.098 1.075 1.073 1.098 n/a · 3 of 36n/a 

95 :~· 



Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: ICV Mean SD ¾RSD 

TimeStamp 1/9/03 21:14 

Aluminum 27 209.9 218.9 210.9 213.2 4.965 2.328 
Antimony 121 52.97 53.4 52.'17 52.85 0.626· 1.185 

_;,..· .. Antimony 123 52.98 52.27 52.91 52.72 0.39 0.739 
Arsenic 75 49.6 48.62 47.94 48.72 0.839 1.722 
Barium 135 198.6 203.4 199.9 .200.6 2.515 1.253 
Barium 137 ·207.6 . 207.3 205.5 ·206.8 f.1 0.532 
Beryllium 9 5.054 5.095 5.459 5.203 0.223 4.289 
Boron 11 63.65 62.16 65:34 63.72 1.59 2.495 
Cadmium 111 26:24 26.06 . 25.12 25.81 0.6 2.324 
Cadmium 112 27.13 27.29 26.51 26.98 0.41 1.521 
Cadmium 114 25.67 . 25.77 24.91 25.45. 0.47 1:846. 
Chromium · 52 20.22 21.38 20.94 20.85 0.587 2.814 
Cobalt 59 50.67 52.1 54.12 52:3 1.731 3.311 
Copper- 63 26.06 26.85 27.31 · 26.74 0.632 2.364 
Copper 65 25.6 26.35 25.94 25.96 0.374 1.441 
Lead 206 · 50.85 50.23 49.99 50.36 ·0.445 0.883 

l Lead 207 50.84 . 50.3 50.57 50.57 0.27 0.534 
: Lead 208 50.48 49.91 50.07 50.15 0:299 0.595 

Lithium 7 0 0 0 0 0 0 
: ' Manganese 55 50.42 51.78 53.03. 51.74 1.304 ·.2.521 

Molybdenum 95 50.9 50.76 50.99 50.88 0.115 0.226 
Molybdenum 97 50.3 51.64 50.69 50.88 0.691 1.359 

,. Molybdenum 98 _50.36 50.4:1 50.55 .50.44 0.102 0.202 
Nick!:!1 . 60 50.31 52.42 52.2 51.64 1.158 2.242 
Nickel. 62 53.34 54.04 52 .. 98 53.45 0.534 1 
Selenium 78 50.24 49.48 50.4 50.04 0.495 o.~89 
Selenium 82 49.78 49.35 49.09 49.41 0.346 0.7 

. _ Silver 107 25.88 26,36 25.71 25.99. · 0.339 1.306 . 

Silver 109 25.67 26 25.66 25.78 0.194 0.751 
--- Strontium 86 51.81 52.43 51.97. 52.07 0.318 0.6) 

Strontium 88 50.55 52:01 52.3 51.62 0.94 1.82 
Thallium 203 50.31 49.85 · 50.67 50.28 0.413 0.821 

- , Thallium 205 50.65 50.36 51.16 50.72 0.407· 0.803 
Tin 118 · . 50.53 49.85 49.6 49.99 -0.477 0.954 

·.· Titanium 48 53.59 53.25 54.63 53.83 0.721 1,339. 
.. 

,,., .. Titanium . 49 56.28 52.13 53.37 53.93 2.131 · 3.952 
·uranium 238 0.026 0.021 0.024 0.024 0.003 11.3 

, • Vanadium 51 53.56 · 54.01 55.01· 54.2 0.738 1.362 
Zinc 66 50.14 51.11 49.89 50.38 0.645 1.28 

--· Zinc 67. 60.18 · 55.59 58.55 58J1 2.327 4.004 
Zinc 68 4!;1.88 49.8 51.13 50.27 0.746 1.485 

- · Internal Standard 
Factors: 

Lithium 6 1.096 1.088. 1.124 1.096 nla nla 
Scandium 45 1.156 1.181 1.179 1.156 nla n/a 

Indium 115 1.125 1.133 1.118 1.125 nla n/a 
Terilium 128 1.172 1.161 1.15 1.172 nla n/a 

~-Terilium 130 1.12 1.129 1.127 1.12 nla nla 

Lutetium 175 1.061 1.072 1,071 1.061 nla· nla 
•·' 

, Bismu\?10103 a:ifzP:Z.M 1.057 1.087 1.097 1.057 n/a . 4 of 36 n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

. Expe,:iment:_ 10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: ICB Mean SD ¾RSD 

TimeStamp 1/9/03 21:19 

Aluminum 27. -0.075 -0.035 . -0.019 -0.043 0.029 66.62 

· Antimony 121" 0.358 · 0.263 0.157 0.259 0.1 38.71 

.,:.•- Antimony 123 0.323 0.24 0.177 0.247 0.073 29.76 

Arsenic 75. 0.02.8 -0.023 0.051 0.018 0.038 206.4 

Barium 135 -0.033 -0.015 -0.096 -0.048 0.043 88.12 

Barium 137 0.022 0.022 0.043 0.029 0.012 42.69 

Beryllium 9 0 -0.01 -0.014 .· -0.008 0.007 86.92 

Boron 11 0.873 - 0.458 0.423 0.585 0.25 42.78 

Cadmium 111 -0.019 -0.066 -0.053 -0.046 0.025 53.5 

Cadmium 112 -O.Ob1 0 0.006 0.002 0.004 250.1 

Cadmium 114 0.004. -0.004 -0.002 -0.001 0.004 511.7 

Chromium 52 -0.023 0 Q.001 -0.007 0.014 183.6 

- Cobalt 59 0.05 0.059 0.029 0.046 0.016 34.21 

Copper 63 -0.006 -0.035 -0.025 ~0.022 · 0.015 67.65 

Copper 65 0.018 0.001 0.023 0.014 0.011 81.86 

_ .... 1, Lead 206 0.002 0;015 0.004 0.007 0.007 101.3 

Lead 207 0.019 0.008 -0.003 0.008 0.011 138 

·, ·Lead 208 0.006 0.013 0.009 0.009. 0.003 34.31 

· Lithium 7 0. 0 0 0 0 0 

Manganese . 55 -0.002 -0.002 -0.005 -0.003 0.002 56.88 

Molybdenum 95 0.068 0.094 0.047 0.07 0.023. 33.69 

Molybdenum 97 0.109 0.041 . 0.034 0.061 0.041 67.8 

f · Molybdenum 98 0.13 0.056 0.07 0.085 0.039 46.01 

Nickel 60 b.002 0.004 -0.006 0 0.005 12640 

,., Nickel .62 0.031 -0.036 -0.103 -0.036 0.067 187.2 

- .. Selenium 78 0.413 0.308 0.24 0.32 ·0.087 27.23 

· Selenium 82 0.067 ..0.138 0.116 0.015 0.135 908 

'· .· Silver 107 -0.001 · -0.005. 0.001 -0.002 0.003 157.3 

Silver 109 -0.001 0.004 -0.002 0 0.003 851.4 

c-
Strontium 86 0:045 -0.006 -0.009 .-0.01 0.031 307,6 

. , Stronti_um 88 0.005 0.007· 0,009 0.007 0.002 27.52 

Thallium 203 0.061 0.018 0.065 0.048 0.026 53.61 

__ , Thallium 205 0.061 · 0.05 0.038 0.049 0.012 23.66 

Tin 118 0.1 0.081 0.063 0.081 0.019 23.05 

Titanium 48 0.01 0.018 0.015 0.014 0.004 28.3 

.-- Titanium 49 -0.081 . -0'.201 0.076 '-0.069 0.139 202.4 

Uranium _238 0.001 0.001 -0.002 0 0.002. 1699 

'-
Vanadium 51 -0.065 0.048 0.014 -0.001 0.058 4468 

Zinc 66 0.017 -0.021 -0.041 -0.015 0.03 198.3 

· Zinc 67 0.063 -0.002 0.031 0.031 0.032 105.1 

Zinc· 68 0:027 -0.019 0.021 0.009 0.025 262.2 

- ' Internal Standard 
Factors: 

--- Lithium 6 1.051 1.02 0.984 1.051 n/a n/a 

Scandium 45 1.067 1.078 1.055 1.067 n/a n/a 

Indium 115 1.034 1.035 1.006. 1.034 n/a n/a 

Terilium 128 1.04 1.036 1.034 1.04 n/a n/a 

) Terilium 130 1.03 1.04 1.035 1.03 . n/a n/a 

,. _ Lutetium 175 1.041 1.025 1.024 1.041 n/a n/a 

_ .. Bismu1?10/03 8:C54°AM 1.06 1.049 1.027 1.06 n/a 5 of 36°
18 
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lristrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Expe~iment:_ 10903C Analy~t:. Vaughn 
Units: . µg/L (ppb) Lot: 

Sample Name: MRL Mean SD ¾RSD 

TimeStamp 1/9/03 21:25 

Alumirium 27 13.03 12.81 12.55 12.8 0~238 1.857 
Antimony 121 1.398 1.273 1.308 1.326 0.064 4.86 
Antimony . 123 1.391 1.317 1.371 1.359 0.038 2.829 
Arsenic 75 -0:586 0.625 0.604 0.605 0.019 3, 18 

Barium 135 2.182 2.549 2.09 2.274 0.243 10.68 
Barium 137 2.38 2.215 2.083 2.226 0.149 6.699 
Beryllium 9 1.125 1.049 1.215 1.13 0.083 7.356 
Boron 11 2.934 2.922 2.617 2.824 0.18 6.365 
Cadmium 111 0.591 0.507 0.581 0.56 0.046 8.203 · 
Cadmium 112 0.659 0.614 0;67 0.648 0.03 4.632 
Cadmium 114 0.61 0.555 0.603 0.59 0.03 5.119 
Chromium 52 2.361 2.389 2.453 2.401 0.047 1.97 
Cobalt 59 1.144 1.086 .· 1.084 1.105 0.034 3.074 
Copper· 63 2.354 2-.39 2.451 2.398 · 0.049 2.042 
Copper 65. 2.344 2.303 2.371 2.339 0.034 1.467 

..... Lead 206 1.127 1.141 1.073 1.114 0.036 3.209 
Lead 207 0.993 1.018 0.961 0.991 0.029 2.921 

' Lead · 208 1 :001 1.013 0.979- 0.998 0.018 1.774 
Lithium 7 0 0 ;::.-.... 

0 0 0 0 

' Manganese 55 1.186 1.122 1.167 1.158 0.033 2.858 
,.__, Molybdenum 95 1.621 1.688 1.612 1.64 0.041 · 2.513 

Molybdenum 97 1.608 1.577 1.614 1.6 0.02 1".259 
~--. Molybdenu·m 98 .1.706 1.668 1.703 1.692 . 0.021 1.264 
' Nickel 60 2.205 2.202 2.355 2.254 0.088 3.885 
,_. Nickel- 62 2.242 · · 2.312 2.055 2.203 0.133 6.043 
- . Selenium 78 2.796 2.196 2.799 2.597 0.347 13.38 

Selenium 82 2.038 2.42 2.448 2.302 0.229 9.945-
, Silver · 107 0.232 0.206 0.224 0.221 0.013 5.916 

Silver 109 0.232 0.236 0.25 0.239 0.009 3.892 
Strontium 86 2.139 2.167 2.135 2.147 0.017 0.80.:3 

". Strontium 88 2.034 2.055 2.053 2.047 0.01_1 0.56 
Thallium 203. 1.176 1.119 1.087 1.127 0.045 4.017 

·:- ·Thallium 205 1.134 1.126 1.117 1.125 0.009 . Q.769 
Tin 118 2.013 2.082 2.067 2.054 0.036 1.761 
Titanium 48 2.117 2.202 2·.208 2.176 0.051 2.345 

-· Titanium 49 1.835 2.19 2.332 2.119 0.256 12.09 
Uranium 238 0.002 0.003 0 . 0.002 0.001 74.38 
Vanadium. 51 2.266 2.333 2.274 2.291 0.037 1.599 

. Zinc 66 11.66 11.03 11.71 11.47 0.378 3.298 
Zinc 67 11-.65 -10.94 11.44 11.34 0.362 3.194 
Zinc 68 1-1-.52 11.13 11.87 11.51 0.368 3.199 

Internal Standard 
Factors: 

• Lithium 6 1.024 1.014 1.04 1.024 n/a n/a 
Scandium 45 1.034 1.009 1.034 1.034 n/a n/a 
Indium 115 1.017 . 1.026 1.02 1.017 n/a · nla 

_;Terilium 128 1.033 1.029 1.036 1.033 n/a · n/a 

! Terilium 130 1.027 1."031 1.041 · 1.027 n/a n/a 
·'._ Lutetium 175 1.02 1.013 "1.-034 1.02 n/a n/a 

Bismu1~ iOA 1.041' 1.009 1.05 1.041 n/a · 6 of 36n/a _ , 10/03 8: 4 . M 
~ 
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Instrument ID: Thermo Elemental Excell 
Method: - EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn 

Units~ µg/L (ppb) Lot: 

Sample Name: MRL 1/2 Mean SD %RSC· 

TimeStamp 1/9/03 21:30 

Aluminum 27 6.613 6.847 7.047 6.836 0.217 3.172 

Antimony 121 0.653 0.635 0.697 0.662 : 0.032 4.837 

Antimony 123 0.542 0.693' 0.628 0.621 0.076 12.21 

Arsenic 75 0.246 0.302 0.348 0.298 0.051 17.13 -

Barium 135 1.167 1.063 · 1.391 1.207 0.168 13.88 

· Barium 137 1.286 1.241 . 1.15 1.226 0.07 5.676 

Beryllium 9 0.59 0.551 0.527 0.556 0.032 5.738 

Boron 11 1.26 1.105 1.092 1.152 0.093 8.106 

Cadmium 111 · 0.228 0.247 0.289 · 0.255 0.031 12.14 

Cadmium 112 0.2~9 0.335 0.334 0.323 0.021 6.441 

Cadmium 114 0.26 . 0.29_1 0.292 0.281 0.018 6.482 

Chromium 52 1.414 1.335 1.388 1.379 0.04 2,913 

Cobalt 59 0.564 0.559 0.539 0.554 0.013 2.391' 

Copper. 63 1.166 1.147 .1.256 1.19 0.058 4.873 

Copper · es 1.299 1.203 1.293 1.265 0.054 4.235 

Lead 206 · 0.525 0.551 0.525 0.534 0.015 2.767 

• ·, Lead 207 0.511 0.491 0.518 0.507 0.014 2.713 

Lead 208 0.51 0.514 0.518 0.514 · 0.004 0.833 

C Lithium· 7 0 0 0 0 0 0 

-"- Manganese 55 0.572 0.544 0.577 0.564 0.018 3.127 

Molybdenu_m 95 0.749 0.833 0.869 . 0.817 0.062 7.535 

Molybdenum 97 0.804 0.799 0.911 0.838 0.063 7.57 

_.,. Molybdenum 98 0.833 0.808 0.818 0.82 - 0.012 1.505 

Nickel 60 1.097 1.05 - 1.104 1.084 0.029 2.683 

.,,, Nickel 62 1.1 1.153' 1.242 1.165 0.071 6.131-

Selenium 78 1.476 1.53 1.652 1.553 0.09 5.805 · 

- Selenium 82 0.944 1.207 1.447 1.199 0.252 20.98 

Silver 107 0.1.17 0.096 0.137 0.117 0.021 '17.67 

-- Silver_. 109 . 0.111 0.131 0.14 0.127 0.015 · 11.61 

. ,_ Str'ontium 86' 1.075 0.984 1.161 · 1.073 0.089 8.27 

Strontium : 88 1.054 - '1.032 1.04 1.042 0.011 1.093 

. Thallium 203 0.526 . 0.588. 0.64 0.585 b.057 9.759 

Thallium 205 0.566 0.549. _0.565 0.56 - 0.01 1.718 

Tin- 118 . 1:018 0.977 1.14 1.045 0.085 8.112 

Titanium 48 1.152 1.144 1.05 1.115 0.057' 5.084 

Titanium 49 1.073 1.038 · 1.399 1.17. ·0.2 17.06 

~- Uranium 238 0.002 0.002. 0.003 0.002 0 17.94 

Vanadium · 51 1.157' 1,099 1.159 1.138 0.034 2.991 

.·•zinc- 66 . 5.504 6.04 6.011 · 5.852 0.301 5.148 

, :.Zinc 67 5.765 · 6.069 · 6'.011 5.948 · 0.161 2.713 

Zinc 68 6.07 6.181 6.245 6.165 0.089 1.442-

Internal Standard 
Factors: 

Lithium 6 1.016 0.993 0.977 1.016 n/a n/a 

· · Scandium 45 0.999 0.975 0.985 0.999 nla n/a 

Indium 115 1.019 . 1.016 1.03 1.019 n/a n/a 

Terilium 128 '1.-039 1.064 1.047 1.039 nla n/a 

-- - Terilium 130 1.055 1.053 1.057 1.055 nla n/a 

I Lutetium 175 1.029 1.037 · 1.03 1.029 n/a nla 

,. 
Bismu~?10/03 s:cftPAM 1.037 1.046 1.073 1.037 nla 7 of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_ 10903C Analyst: Vaughn 

• -> Units: µg/L (ppb) Lot: 

Sample Name: ICSA Mean SD _ %RSD 

TimeStamp 1/9/03 21 :35 

Aluminum 27 54430 · 54800 56420. 55220 1058 1.916 

Antimony 121 0.732 0.775 0.775 ci.761 0.025 3.295 
Antimony 123 0.758 0.721 0.729 0.736 0.02 2.656 

Arsenic 75 -0.092 0.031 -0.066 -0.042 0.065 153.4 

- Barium 135 0.037 . 0.088 0.099 0.075 0.033 43.98 
Barium 137 0.143 0.114 0.073 0.11 · '0.036 32.42 
Beryllium 9 0.019 0.022 0.035 0.025 0.008 33.28 
Boron 11 2.705 3.323 3.013 3.014 .0.309 10.24 

Cadmium 111 0.792 0.642 0.758 · 0.731 0.079 10.82 
,,:·,. Cadmium 112 0.§2 0.428 0.53 - 0.493 0.056 11.43 

Cadmium 114 0.134 0.092 0.16 - 0.129 0.034 26.69 

Chromium 52 1.49 1.476 1.446 1.471 0.022 1.52 
;·, Cobalt 59 0.217 0.206 0.245 0.223 0.02 9.078 

Copper- 63 1.971 1.922 1.871 1.921 0.05 2.614 
Copper 65 1.452 1.441 1.418 1.437 0.018 1.224 

..-.:, Lead 206 0.694 0.625 0.722 0.68 0.05 7.321 

Lead 207 0.625 0.698 0.633 0.652 0.04 6.087 
, Lead 208 - 0.661 0.655 0.67 0.662 0.008 1.204. 
Lithium 7 0 0 0 0 0 0 

' - Manganese 55 1.252 1.415 1.473 .1.38 0.114 8.292 
Molybdenum 95 1072 1142 1096 1103 35.36 3.206 
Molybdenum · 97 1149 1166 .1164 1160 9.686 0.835 

-~- Molybdenum 98 . · 1084 1103 1107 1098 12.21 1.112 
Nickel 60 1.14 0.973 1.118 1.077 ·0,09 ·8.387 
Nickel 62 2.171 2.248 2.552 2.324 0.202 .8.677 

.-. Selenium 78 0.155 0.14 0.055 0.117 0.054 46.28 
Selenium 82 -0.284 -0.044 -0.412 -0.247 0.187 75.71 

: Silver 107 0.039 ·0.038 0.022 0.033 0.01 . 29.63 
Silver · 109 0.029 0.027 0.036 0.031 0.005 15.1 

c ·,. Strontium 86. 1.319 1.274 1.281 1.291 0.024 1.85~ 
~_Strontium 88 1.043 1.138 1.125 1.102 0.052 4.6'9 

Thallium 203 0.06 · 0.027 0.047 -0.045 0.017 37.83 
-- .Thallium 205 -0.017 0.008 · 0.001 0.009 0.008 94.71. 

Tin 118 0.154 0.161 0.173 0.163 0.0·1 6.087 
Titanium 48 1440· 1474 . 1442 1452 18.87 1.3 
Titanium 49 1202 1225 · ·1201 1209 13.34 1.103 .... ~ ... 

Uranium 238 0.005 0.004 0.014 0.007 0.006 78.68 
Vanadium 51' 0.061 0.018 · -0.031 0.016 0,046 290.7 
Zinc 66 4.268 4.172 4.266 4.235 0.055 ·1.293 
Zinc 67 9.361 9.471 8.961 9.264 0.268 2.892 
Zinc 68 3,?03 3.946 3.978 3.876 0.15 3.882 

.-· Internal Standard 
'Factors: 

Lithium 6 1.239 1.256 1.244 1.239 nla nla 
Scandium 45 1.321 1.362 1.346 1.321 n/a nla 
Indium 115 1.272 1.27 1.282 1.272 n/a n/a 
Teriliurn 128 1.428 1.429 '1.453 1.428 nla nla 

--Terilium 130 1.433 1.43 1.448 1.433 nla n/a 

':..utetium 175 1.249 1.235 1.231 1.249 n!a n/a 

_:s_Bismu~?1 oio3 8:cfiAM 1.411 1.414 1.439 1.411 n/a . 8 of 36 n/a 

100 :-;.: 
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I : Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
I 

-- Experiment:_10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

'-" 1 . 
t : Sample Name: ICSAB Mean SD %RSD 

TimeStamp 1 /9/03 21 :40 

r Aluminum 27· 49750 49650 . 49240 49550 -269.3 0.544 

Antimony 121 20.54 21.02 21.06 20.87 0.291 1.397 

R Antimony 123 21.22 21.36 21.55 21.38 0.164 0.767 
I . Arsenic 75 22.89 · 22.'51 23.05 22.81 0.276 1.21 
L • 

Barium 135 20.82 21.05 21.01 20.96 0.12 0.572 .. 
.. Barium 137 · 21.63 21.05 21.54 21.41 0.314 1.466 

H1 Beryllium 9 18.38 18.59 18.46 18.48 0.102 0.554 
i · H 
l _: Boron 11 100.3 102.7 103.2 102.1 '1.562 1.531 

Cadmium 111 20.31 20.31 21.13. 20.58 0.473 2.299 

r, Cadmium 112 19.1 19.13 18.71' 18.98 0.232 1.22 
< Cadmium 114 · 19.86 19.73 20.07 19.89 0.172 0.863 

Chromium 52 21.87 22.42 22.21 22.17 0.275 1.24 

b-1 Cobalt 59 21.7 · ·22.35 - 21.98 22.01 0.327 . 1.486 

L. Copper· 63 19.32 20.03 20.79 20.05 . 0.735 3.667 
Copper 65 19.38 20.38 20.1 19.95 0.515 2.579 
Lead 206 21.6 22.02 21.03 21.55 0.497 2.306 

~ Lead 207 21.47 22.86 20.52 21.62 1.181 5.463 l, Lead 208 21.73 22.21. 21.19 21.71 -0.512 2.356 
Lithium 7 0 0 0 0 0 0 

C Manganese 55 21.62 22.55 21.48 21.89 · 0:581 2.656 
Molybdenum 95 1056 1064 1048 1056 7.844 0.743 
Molybdenum 97 1097 1101 1090 1096 5.737 ·. 0.523 

. . Motybdenum 98 1034 1048 1032 1038 8.633 0.832 r Nickel· . 60 20.7 21.62 21.23 21.18 0.46 2.169 
. Nickel 62 23.16. 22.1 · 21:58 22.28 0.807 3.622 

... Selenium 78 22.83 22.6 21.85 22.43 0.511 2.28 r" _Selenium 82 22.57 21.56 21.2 21.78 0:109 · 3.256 
~ • Silver 107 19.56 19.81 19.24 19.54 · 0.286 1.466 

Silver 109 18.93 19.21 19.47 19.2 0.267 1.389 
r Strontium 86 22.27 23.42 23.48 23.06. 0.681 2.952 

L Strontium. 88 22.64 23.09 22.89 22.87 0.229 1.002 
Thallium 203 22.44 21.82 22.05 22.1 0.316 1.428 

,;:. Thallium · 205. 21.57 22.23 21.76 21.85 0.343 1.571 
J Tin 118 0.443 0.46 0.428 0.444 0.016 3.653 
r, •. Titanium 48 1326 1363 1318 1336 23.7 1.774 

Titanium 49 1120 1194 1120 1145 · 43.11 3.766 f"' Uranium 238 24.21 .24.56 23.94 24.23 0.315 1.299 ·, 
~- Vanadium 51 23.96 .24.23 '23.34 23.85 · 0.455 1.908 

Zinc 66 44.64 43.63 44.95 44.4f 0.692 1:557 r Zinc 67 51.21 50.79 50.91 . 50.97 0.219. 0.429 

••-· Zinc 
68 43.91 45.52 43.54 44.32 1.056 2.382 

...:. Internal Standard 
' . 
;) . Factors: 
:L ., 

Lithium 6 1.192 1.143 1.161 1.192 nla nla 
( Scandium 45. 1.34 1.402 1.334 1.34 n/a nla 
t · Indium 115 · 1.256 1.264 1.263 1.256 n/a nla 

Terilium 128 1.425 1.403 1.426 1.425 n/a n/a 
~Teriiium 130 1.409 1.413 1.406 1.409 n/a nla L .. Lutetium 175 1.216 1.195 1.204 1.216 n/a nla 

Bismu,?10/03 8:cfii°AM 1.338 1.341 1.268 1.338 n/a 9 of36 n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

. Exper_iment:_10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

· Sample Name: CC81 Mean SD ¾RSD 

TimeStamp 1/9/03 22:10 

Aluminum 27 1.914 1.601 1.344 1.62 0.285 17.6 

Antimony 121 0.596 0.325 d.155 0.359 0.223 62.03 

· -- Antimony 123 0.581 0.25 0.211 0.347 0.203 58.5 

· Arsenic 75 -0.063 -0.023 0.114 0.009 0.093 997.2 

Barium 135 -0.053 0.017 -0.125 -0.054 0.071 132.6 

- - Barium 137 0.005 0.016 0.032 0.018 0.014 79.6 

Beryllium 9 0.01 0.011 -0.006 0.005 0.009 197.2 

· · Boro11 11 1.056 0.47. 0.082 0.536 0.49 91.47 

Cadmium 111 -0.029 -0.036 -0.034 -0.033 0.003 10.52 

Cadmium 112 0.002 -0.004 -0.001 -0.001 0.003 262 

. Cadmium 114 -0.008 -0.009 0.002 -0.005 0.006 119.2 

Chromium -52 0.358 . 0.285 0.24 0.295 0.06 20.3 

r· Cobalt 59 -0.003 -0.003 -0.007 -0.004 0.003 · 62.51 

Coppe( 63" -0.05 -0.053 -0.06 -0'.055 0.005 9.405· 

Copper 65 , -0.057 -0.02 -0.025 -0.034 0.02 60.05 

-- Lead 206 -0.019 -0.008 -0.022 . -0.016 0.008 47.11 

i Lead 207 -0.015 -0.017 -0.015 -0.016 0.001 5.992 

'··· Lead 208 -0.011 -0.016 -0.014 · -0.014 0.002 17.24 

Lithium 7 0 0 0 0 0 0 

.. Manganese 55 -0.006 -0.001 -0.008 -0;005 0.004 77.76. 

\ Molybdenum 95 0.146 0.077 .. 0.07 0.098 0:042 42.89 

Molybdenum 97 0.189 0.142 ·0.078 0.136 0.056 40.81 

:·-, Molybdenum 98 0.144 0.11 0.101 0.118 0.023 19.44 

.,Nickel 60 -0.04 -0.033 -0.036 -0.036 0.004 10.23 

Nickel 62 -0.111 0.05 -0.002 -0.041 0.083 202.8 

., - Selenium 78 0.34 0.186 0.408 0.311 0.114 36.51 

Selenium 82 -0.057 -0.014 0.387 0.105 0.245 232.7 

Silver 107 -0.007 ~0.006 -0.002 -0.005 0.003 54.11 · 

Silver 109 0.002 · 0.003 · -0.007 -0.001 0.005 734.6 

,Strontium 86 -0.047 0.05 -0.007 -0.001 0.049 455,5 

Strontium 88 0.002 ,0.003. 0.01 0.005 0.004 77.56 

·Thallium 203 -0.029 0.001 -0.028. -0.018 0.017 92.73 

.;--Thallium · 205 -0.005 -0.011 -0.039 -0.018 0.018 99.14 

Tin 118 0.039 0.063 ~0.024 0.026 0.045 173.1 

Titanium 48 0.11 0.055 0.086 0.084 0.028 33.15 

. , .•. Titanium 49 -0.151 -0.193 0.129 -0.071 0.175 · 245.3 

Uranium 238 0.004 0.005 0.001 0.003 0.002 68.54 

· ·Vanadium 51 -0.039 -0.022 -0.093 -0.051 0.037 71.48 

Zinc 66 -0.091 -0.085 -0.107 -0.095 0.011 11.85 

Zinc 67 -0.008 0.012 -0.006 ·-0.001 · 0.011 1827 

.Zinc· 68 -0.-098 ·-0.066 -0.076 -0.08 0.016 20.36 

·...., Internal Standard 
Factors: 

c-Lithium 6 1.107 1.082 1.017 1.107 n/a nla 

; Scandium 45 1.149 1.128 1.1 1.149 n/a n/a 

1
· ··Indium · 115 1.108 1.104 1.084 1.108 nla nla 

Terilium 128 1.127 1.12 1.11 1.127 n/a 'nia 
r·-
! ·. Terilium 130 1.133 1.121 1.107 1.133 nla n/a 

; _'Lutetium 175 1.087 1.081 1.074 1.087 n/a nla 

_ Bismu;?10/03 8:cfti°AM · 1.122 1.114 1.108 1.122 nla 15 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_10903C 
Analyst: Vaughn 

Units; µg/L {ppb) 
Lot: 

!~~ Sample Name: MBS7-0108 1/10 Mean SD %RS• 

TimeStamp 1/9/03 22:15 

' 
-i Aluminum 27 1.53 1.218 1.108 1.285 0.219 17.02 

Antimony 121 0.04 0.044 0.002 Q.029 .. 0.023 79.49 

Antimony 123 0.039 -0.041 0.036 0.011 0.045 395.9 

Arsenic 75 0.011 -0.019 0.062 0.018 0.041 229.3 

Barium 135 0.013 -0.026 -0.068 -0.027 0.04 150.9 

Barium 137 0.028 0.029 -0.003 0.018 .O.Q18 101.8 

Beryllium 9 -0.003 -0.006 · 0.012. 0.001 0.01 . 963.4 

Boron 11 -0.299 -0.329 -0.421 -0.35 0.064 18.19 

' Cadmium 111 -0.008 -0.053. -0.066 -0.042 0.031 72.6 

Cadmium 112 0.059 0.068 0.059 0.062 0.005 -8.221 
-~:..· 

Cadmium 114 -0.007 0.008 -0.014 -0.004 0.012 275.4 

Chromium 52 0;547 0.516 0.477 0.514 0.035 6.79 

Cobalt 59 -0.028 :0.026 -0.027 -0.027 0.001 4.276 

Copper. 63 -0.054 -0.036 -0.052 -0.047 0.009 19.82 

· Copper 65 0.001. -0.004 -0.021 -o.oq8 0.011 140.2 

Lead 206 0.015 0.016 0.028 0.02 0.007 36.42 

c-~ Lead 207 0.045 0.027 0.009 0.027 0.018 67.73 

i Lead 208 0.027 0.016 · ·0.019 0.021 0.006 27.15 

' b 
'-·-· Lithium 7 0 0 0 0 0 

Manganese 55 0.011 -0.009 0.002 0.001 0.01 684.7 

Molybdenum 95 0.057 -0.055 0.037 0.05 0.011 21.68 

- Molybdenum 97 0.019 ·0.052 0.001 0.024 0.026 108.4 

Molybdenum 98 0.04 0.042 0.034 0.039 0.004 10.73 

f- Nickel 60 -0.005 -0.013 -0.005 -0.008 0.005 61.49 

Nickel 62 0.106 -0.058 0.024 0.024 0.082 343-

l. - 0.266 Selenium 78 0.06 0.515 0.28 - 0.228 81.2 

__ Selenium 82. 0.312 0.389 0.055 0.252 0.175 69.48 

·,-Silver 107 - -0.002 ·o 0 -0.001 0.001 . 194.8 

Silver 109 0.002 0 -0.003 · 0 0.003 567 

Strontium 86 -0.042 0.119 -0.033 0.015' 0.09 600.9 

- Strontium 88 0.005 0.003 0.008 0.005 0.003 49.2 

Thallium 203 -0.069 -0.06 -0.031 ~0.054 0.02 36.99 

Thallium 2p5. -0.058 -0.055 -0.067 -0.06 0.006 9.993 

--·-Tin 118 1.265 1.186 1.263 1.238 0;045 3.65 

Titanium 48 0.126 0.106 0,084 0.105 0.021 20.24 

Titanium 49 -0.65 -0.629- -0.782 -0.687 · 0.083 12.06 

_ Uranium 238 0.002 -0:004 -0.001 -o·.001 0.003 276.9 

Vanadium 51 0.21~ -1.346 -0.595 -0.575 0.782 136.1 

-Zinc 66 0.248 0.273 0.283 0.268 0.018. 6.808 

Zinc 67 1.42 . 1.349 1.537 1.436 0.095 6.623 

Zinc 68 0.386 0.297 0.297 0.327 ·0.051 · 15.71 

I . 

Internal Standard 
--Factors: 

·· Lithium 6 1.111 1.124 1.053 1.111 n/a n/a 

r·-Scandium 45 1.308 1.263 1.261 1.308 · n/a nla 

' Indium 115 1.185 1.195 · 1.196 1.185 n/a n/a 

I . ,Terilium 128 1.253 1.253 1.266 1.253 n/a n/a 

Terilium 130 1.279 1.269 1.254 1.279 n/a n/a 

;-Lutetium 175 1.132 1.141 1.133 1.132 · n/a. nla 

: __ Bismu,?10103 a:eft+°AM 1.176 1.151 1.15 1.176 n/a 16 of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_10903C Analyst:_ Vaughn 
Units: µg/L (ppb) Lot: 

L Sample Name: LC57-0108 1/10 Mean SD ¾RSD 
TimeStamp 1/9/03 22:20 

[.Aluminum 27 368 350.9 368 362.3 9.879 2.727 
Antimony 121 358.4 360.9 363.1 360.8 2.324 0.644 

,-- Antimony 123 358.1 366.5 370.8 365.1 6.471 1.772 
. ! -~ Arsenic 75 189.6 192.6 189.7 190.6 1.737 0.911 
I . 

173.5 170.8 172.9 172.4 0.82 - Barium 135 1.413 
Barium 137 177.9 180.1 178.6 178.9 1.124 0.628 
Beryllium 9 . 183 180.4 189 184.1 4.411 2.395 

. , Boron 11 386.5 391.9 367 381.8 13.09 3.43 
Cadmium . 111 190.7 189.6 189.9 190.1 0.555 0:292 

,..._ Cadmium 112 206.3 205.6 202.5 204.8 1.997 0.975 

···-' Cadmium 114 190.9 , 190.4 "190.9 190.7 0.288 0.151 
Chromium 52 186.3 · 191.7 192.3 190.1 3.302 . 1.737. 

,- Cobalt 59 188 200.8 197.5 195.4 6.642 3.399 
Copper· 63 183.6 193;2 193.7 190.2 5.689 2.992 

'·' Copper 65 193.4 197 199.5. 196.6 3.076" 1.564 

r, Lead 206 415;3 421.4 418.8 418.5 3.067 0.733 
i 'Lead 207 377.4 378.1 376.4 377.3 0.871 0.231• 
L Lead 208 386.7 392.6 393.6 391 3.771 0.964 

Lithium 7 0 0 0 0 0 0 
. f7 Manganese 55 185.7 196.4 195 192.3 5.794 3.012 

' Molybdenum 95 197.1 202.3 199 · 199.5 2.633 1.32 !~.--' 

Molybdenum 97 199.6 202.4 200.7 200.9 1.433 0.713 

1 Molybdenum 98 197 196.7 200.3 198 1:997 1.009 
L_ Nickel 60 197.4 205.6 197.5 200.2 · 4.69 2.343 

Nickel 62 192.1 213.7 194.4 200.1 11.86 5.929 
_ Selenium 78 192.1 194.2 189.9 192.1 2.108 1.097 

Selenium 82 191.4 193.6 191.2 192.1 1.341 0.698 
... Silver 107 97.02 95.69 96.69 96.47 0.695· 0.721 

Silver 109 93.86 96.97. · 93.91 94.91 1.782 · 1.877 
:- Strontium 86 188.2 194.9 197.6 193.6 4.856 2.5oi:i 
!,. ___ ; Strontium 88 186.2 187.8 188.6 187.5 1.203· · 0.642 

Thallium 203 458 464.6 · 462.7 461.8 3.426 0.742 
,--, Thallium 205 479.6 482 478.2 480 1.915 0.399 
. Tin 118 448.6 451.5 447.9 449.3 ·1.887 0.42 

·· Titanium ·48 1005 1075 .1046 1042 35.35 3.392 
· Titanium 

r- 49 998.7 1027 1043 1023 22.33 2.183 
Uranium 238 0.003 0 0 0.001 0.002 172.7 

L_, Vanadium 51 197.9 207.4 209.5 204.9 6.154 3.003 
Zinc · 66 195.8 195.4 "195.7. 195.6 0.227 0.116 

l,Zinc 67 198.7 204.8 197 200.1 4.093 2.045 
JZinc 68 1.87.2 197.6 191 191.9 5.268 2.745 

: 7 Internal Standard 

1 'i Factors: 

. .,., Lithium 6 1.111 1.082 1.13 1.111 n/a n/a 

L _ Scandium 45 1.235 1.266 1.262 1.235 n/a nla 
..ilndium 115 1.129 -1.13 1.121 1.129 n/a n/a 

Terilium 128 1.243 1;253 1.232 1.243 n/a n/a 
n-ferilium 
( I 

130 1.231 1.24 1.243 1.231 n/a n/a 
1_1 Lutetium 175 1.123 1.124 1.13 1.123 n/a n/a 

Bismu,710/03 8:~0AM 1.094 1.095 · 1,099 1.094 n/a 17 of 36n/a r, 109 



Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: 00038-009 1110 Mean SD ¾RSD 

TimeStamp 1 /9/03 22:25 

Aluminum 27 11350 11340 '10710 11140 363.9 3.268 

Antimony 121 3.688 2.286 1.61 2.528 1.06 41.93 

~. Antimony 123 3.648 2.316 1.694 2.553 0.998 39.11 

Arsenic 75 4.029 3.971 3.657 3.886 0.2 5.146 

Barium 135 298.5 300.7 299.4 299.5 1.074 0.359 

_ Barium 137 300.5 305.8 301.3 ·302.5 2.856 ·0.944 

Beryllium 9 0.83 0.72 0.826 0.792 0.063 7.935 

Boron 11 20.43 · 19.47 18.25 19.38 1.089 5.618 

Cadmium 111 0.505. 0.564 0.589 0.553 0.043" 7.781 

Cadmium 112 0.665 0.732 0.719' 0.705 · 0.036 5.083 

Cadmium 114 0.43 0.418 0.444 0.431 0.013 3.058 

· Chromium 52 17.83 17.8 16.46 17.36 0.779 ·4.485 

··- Cobalt · 59 9.038 9.053 8.98 9.024 0.038 0.426. 

Copper· 63 21.52 · 22.9 21'.01 21.81 0.983 4.507 

Copper 65 21.09 22.58 21.27 21.65 0.816 3.767 

__ Lead 206 28.45 29.04 28.74 28:74 · 0.294 1.023 

Lead 207 29.09 29.33 30.19. 29.53 0.576 1.952 

Lead . 208 29.32 29.76 29.'7 29.59 0.24 0.811 

Lithium 7 0 0 0 0 0 0 

Manganese 55 394.6 414.9 389.1 399.5 13.61 3.407 

Molybdenum 95 1.523 1.629, 1.483 1.545 0.075 4.88 

Molybdenum 97 .1.377 1.179 1.363 . 1.306 0.111 8.47 

·· - Molybdenum 98 1.414 1.288 1.265 1.322 0.08 · 6.078 

Nickel 60 25.32 25.15 23.65 24.7 0.92 3.724 

Nickel 62 25.9 25.29 23.6 24.93 1.,19 4.774 

.. _Selenium 78 0.585 0.386 0.596 0.522 0.118 22.61 

Selenium· 82 0.96 0.1:514 0.123 . 0.566 0.421 74.38 

• Silver 107 0.051· 0.052 b:067 0.057 0.009· 15.31 

Silver 109 0.049. 0.064 0.052 0.055 0.008 14.5 

Strontium 86 65.88 65 65.68 65.52 0.462 0.70p 

Strontium 88 65.95. · 66.15 63.94 65.35 1.227 1.877 

Thallium 203 0.667 0.501 0.465 0.544 0:108 19.79 

... Thallium 205 0.6 0.491 0.419 0.503 0.091 18.14 

Tin 118 3.982 3.483 3.33 3.598 0.341 9.478 

Titanium 48 180.3 185 178.4 181.3 3:381, 1.865 

__ Titanium 49 132.4 133.6 133.6, 133.2 0.671 · 0.504 

Uranium 238 0.827 0.834 .0.863 0.841 0.019 2.297 

. Vanadium 51 21.39 24.48 20.87 22.24 1.952 8.776 

Zinc 66 48.78 45.73 48.39 47.63 1.659 . 3.482 

---· 
Zinc . 67 58.17 55.48 '57.62 . 57.09 1.425 2.497 

Zinc 68 44.71 46.32 45.01 45.34 0.857. 1.891 

·-· Internal Standard 

Factors: 

.. ...cLithium 6 1.184 1.183 1.138 1.184 nla n/a 

Scandium 45 1.34 1.372 1.306 1.34 n/a n/a . 

-Indium 115 1.252 '1.257 1.251 1.252 nla n/a 

Terilium 128 1.31 1.344 1.331. 1.31 n/a n/a 

-·Terilium 130 1.248 1.251 1.263 1.248 n/a n/a 

Lutetium 175 1.156 1.146. 1.146 1.156 n/a n/a 

__ Bism1?10/03 8:cffAM 1.192 1.21 1.22 1.192 nla 18 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment: 10903C 

- \ _ _.I 
Analyst: Vaughn 

Units: µg/L (ppb) Lot: 

Sample Name: 00038-009DUP 1/10 Mean SD %RSD 

TimeStamp 1/9/03 22:30 

Aluminum 27 11040 11470 10700 11070 383.8 3.467 
Antimony 121 · 0.838 0.674 0.51 0.674 0.164 24.31 

Antimony 123 0.641 0.65 0.51 0.6 . 0.078 13.02 
Arsenic 75 3.684 3.413 3.373 ·3.49. 0.169 4.843 
Barium 135 299.8 295.1 286.2 293.7 6Jl13 2.354 
Barium 137 302.4 298.6 289 296.7 6.928 2.335 
Beryllium 9 0.837 0.794 0.825 0.819 0.022 2.713 
Boron 11 17.37. 17.43 16.73 · 17.18 0.39. 2.268 
Cadmium 111 0.677 0.611 0.495 0.595 0.092 15.54 
Cadmium 112 · 0.5'19 0.574 0.617 · ·o.59 0.023 3.965 
Cadmium 114 0.41 0.32 . 0.378 · 0.37 0.045 12.27 
Chromium 52 17.69 18.29 16.92 17.63 0.686 3.892 

-- Cobalt 59 9.278 9.336 9.157 9.257 0.091 0.988 
Copper· ·53 20.26 20.9·· 19.52 20.23 0.693 3.427 
Copper 65 20.66 20.9 20.79 20.78 0.117 · 0.566 
Lead 206 28.59 29.01 29.06 28.89 0.263 0.911 ,--
Lead 207 28.85 29.09- 29.52 29.15 0.343 1.175. 

Lead 208 29.85 29.58 29.59 29.67 0.153 0.516 
Lithium 7 0 0 0 0 0 0 

- - Manganese 55 371.1 377 375.3 374.5 3.043 0.813 
Molybdenum 95 1.386 1.275 1.16"1 1.275 0.111 8.695 
Molybdenum 97 1.198 1.132 1.227 · 1.186 0.049 4.094 

- Molybdenum 98 1.205 1.082 . 1.139 1.142· 0.062 5.386 
Nickel 60 23.63 24.32 23.9 23.95 0.348 1.454 
Nickel 62 25.3 24.29 24.04 24.54 0.667 2.716 
Selenium 78 1.033 0.755 0.53 0.773 0.252 32.55 
Selenium 82 0.887 0.518 0.534 0.646 0.208 32.22 
Silver 107 0.057 0.056 0.072 0.062 · 0.009 14.38 
Silver 109 0.059 0.048 0.053 0.054 0.005 9.806 

· · Strontium 86 62.73 64.4 59.48 62.2 2.503 4.02,~-
Strontium 88 63.34 63.74 60.31 62.46 1.874 3.001 

.. 
Thallium 203 0.264 0.171 0.194 0.21 ·0.048 22.91 

___ Thallium 205 0.22 0.231 0.227 0.226 0.006 2.579 
Tin 118 3.095 2.872 2.847 2.938 0.136 4.637 
Titanium 48 178.4 189.2 174.6 180.8 7.58 4.193 
Titanium 49 · 140.2 140.6 130.2 137 5.889. 4.298 
Uranium 238 0.766. 0.764 0.786 0.772 0.012 1.595 
Vanadium 51 21.57 25.41 22.58 23.19 1.989 -8.579 
Zinc 66 45.6 47.42 47.44 46.82 . 1.054 2.252 

-·-zinc 67 57.34 57.59 57.49 57.47 0.127 0.22 
Zinc 68 46. 11 · 42.94 44.45 44.5 1.589 3.571 

. --Internal Standard 
Factors: 

Lithium 6 1.19 1.174 1.136 1.19 n/a n/a 

Scandium 45 1.361 1.416 1.303 1.361 n/a n/a 

Indium 115 1.307 1.281 1.258 1.307 ·n/a . n/a 
Terilium 128 1.357 1.342 1.354 . 1.357 n/~ n/a 

· ·rerilium 130 1.289 1.275 1.279 1.289 n/a n/a 
Lutetium 175 1.176 1.169 1.157 1.176 n/a n/a 

·sismu,?10/03 8: cfiAM 1.183 1.191 1.193 1.183 n/a 19 of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Expe~iment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: 00038-009S 1/10 Mean SD ¾RSD 
TimeStamp 1/9/03 22:35 

Aluminum 27 11210 11220 11330 1,1260 67.52 0.6 
Antimony 121 284.2 286.3 285.8 285.4 1.057 0.37 
Antimony 123 285.2 292.5 290.5 · 289.4 3.795 1.311 
Arsenic 75 199.3 · 196.7 197.7 197.9 1.345 0.68 
Barium 135 495.4 493.2 483.9 490.8 · 6.121 1.247 
Barium 137 503.7 509.6 500 504.4 4.859 0.963 
Beryllium . 9 180.5 191.6 178.3 183.5 7.114 3.878 
Boron 11 349 377.6 380.4 369 17.37 4.709 
Cadmium 111 194.5 189.6 187.6 190.6 3.566 1.871 
Cadmium· 112 207 207.8 203.1 206 2.521 1.224 
Cadmium 114 192.2 190.3 188.9 190.5 1.678 0.881 
Chromium 52 222.4 222.8 206.1 217.1 9.549 4.398 
Cobalt .59. -199.1 207 ·196.9 201 5.285 2.629 
·copper· 63 222.7 222.7 196.3 213.9 15.22 7.114 
Copper 65 214.3 207.1 194.3 205.2 10.14 4.939 

__ Lead 206 438.6' 445.3 444.9· 442.9 3.764 0.85 
lead 207 398.3 403.5 398.3 400 3.014 0.754 

- Lead. 208 419.3 419.3 419.1 419.2 0.123 · 0.029 
l 

Lithium 7 0 0 0 0 0 0 
a Manganese. 55 645.4 636.8 590.7 624.3 29.41 4.711 

Molybdenum 95 204.'8 204.4 195.7 201.6 5.159 · 2.559 
Molybdenum 97 201.1 204 194.6 199.9 4.802 2.402 

· ··- Molybdenum 98 199.7 · 196.6 189 195.1 5.512 2.826 
Nickel 60 228.3 220.8 213.6 220.9 7.366 3.335 
Nickel 62 233.5 244.3 212.2 230 16.32 · 7.097 

.·- Selenium 78 192.8 198.2 194.3 195.1 2.796 1.433 
Selenium 82 192.6 194.6 195.3 194.2 1.409 0.726 

· Silver 107 96.35 96.19 95.02 95.85. 0.729 0.76 
Silver · .109 98.24 93.99 95.95 96.06 2.13' 2.217 
Strontium 86 260.9 263.6 254:7 259.7 4.586 1.766 
Strontium 88 246.8 250.6 247 248.1 2.17 0.874 
Thallium 203 448.9 458 457.1 454.6 '5.026 1.105 

--·Thallium 205 468.9 474.9 485.2 476.3 · 8.231 1.728 
Tin 118 446 455.1 455.2 452.1 5.274 1.166 

·Titanium .48 953.6 939 854.5 915.7 53.52 · 5.845 
___ Titanium 49 879.9 908.4 816.7 868.3 46.94 5.406 

Uranium 238 0.741 0.732 0.715 0.729 · 0.013 1.809 
Vanadium 51 232.3 227.9 208.2 222·.8 12.84 5.765 
Zinc· 66 223.7 223_:8 238.3 228.6 8.406 · 3.677 
Zinc 67 · 237.1 249.8 248.6 245.2 6.996 2.854 
Zinc 68 ,. 231.2 220.1 223.6 225 5.67 2.52 

··- internal Standard 
Factors: 

___ Lithium 6 1.119 1.196 1.125 1.119 n/a n/a 
Scandium 45 1.43 · 1.435 1.304 1.43 · nla n/a 

.Jnditim 115 1:239 1.238 1.225 1.239 n/a n/a 
Terilium 128 1.376 1.381 1.38 1.376 nla n/a --Terilium 130 1.267 1.263 1.256 1.267 n/a n/a 
Lutetium 175. 1.16 1.159 1.155 1.16 n/a n/a -
Bismu,?10/03 8:cfiAM 1.107 1.113 1.092 1.107 n/a 20 of.36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_10903C 
Analyst: Vaughn 

Units: µg/L(ppb) 
Lot: 

Sample Name: 00038-009SD 1/10 Mean SD %RSD 

TimeStamp 1/9/03 22:40 

Aluminum 27 9887 10340 10150 10130 228.5 2.256. 

Antimony 121 285.3 287.5 280.6 2B4.5 3.523 1.238 

Antimony 123 285.5 289.2 280:6 285.1 4.327 · 1.518 

Arsenic 75 190.7 193.7 192.9 192.4' 1.508 0.7B4 

Barium 135 431.4 439.7 434.9 435.3 4.152 0.954 

___ Barium 137 443.5 449.4 440.9 444.6 4.353 0.979 

Beryllium 9 183.7 176.5 185.8 182 4.92 · 2,703 

_Boron 11 358.1 ·372.3 . 3B2.5 371 12.27 3.307 

Cadmium 111 192.1 191.9 187.3 190.4 2.74B 1.443 

Cadmium 112 207 202.7 201.B 203.9 2.771 1.359 

Cadmium 114 192.8 194.7 188.7 192,1 3.063 1.595 

Chromium 52 204.5 216.3 210.1 210.3 5.89 2.801 

··- Cobalt 59 190.5 195.3 194.5 193.4 2.552 1.3:19 

Copper· ...... 63 211.4 207 . 207.9 208.8 · 2.326 1.114 

Copper 65 211.1 213.3 210.2 211.5 1.607 0.759 

0
_ Lead 206 439.5 455.1 445.3 446.6 7.87 1.762 

Lead 207 399.2 407.3 406.4 404.3 4-.461 1.103. 

, Lead 208 · 417.1 423.1 422 420.7 ·3.163 0.752 

Lithium 7 0 0 0 0 0 0 

Manganese 55 559.3 592.6 575.7 575.8 16.66 2.893 

Molybdenum 95 202.2 198.3 197.1 199.2 2.65B 1.334 

Molybdenum 97 198 200.5 196.6 198.4 2.004 1.01 

-:-- Molybdenum 98 194 196.3 192.B . 194.4 1.798 0.925 

Nickel 60 215.4 219.7 216.1 . 217.1 2.332 1.074 

Nickel 62 217.1 219.6 224.6 220.4 3.B04 .1.726 

__ Selenium 78 191.3. 193.4 192.5 192.4 1.061 0.551 

Selenium. 82 192.7 189.7 .190.9 191.1 1.473 0.771 

Silver. 107 96.91 96.18 93.65· 95.58 · 1.714 1.793 

Silver · 109 94.77 95.19 94.19 94.72 0.503 · 0.531 

· Strontium 86 249.3 '252.2 . 251.2' 250.9 1.456 0.5_8 

Strontium 88 244.4 250.7 241.7 245.6 4.641 1.889 

Thallium 203 453.1 462.8 457.8 457.9 4.868 1.063 

--Thallium 205 479.7 485.2 480.5 481.8 2.966 0.616 

Tin 118 455.7 457.2 447.8 453.6 5.055 1.115 

Titanium 48- 781.4 · 806.5 789.3 792.4_ 12.84 1.62 

__ Titanium 49 729 739.5 765.7 744.7 18.88 2.535 

Uranium 238 0.701 0.777 0.745 0.741 0.038 5.171 

Vanadium · · 51 206.2 .220.1 214.5 . 213,6 7.001 3.277 

Zinc 66 235.9 228.5 225.7 230 _5.268 2.29 

Zinc 67 242 241.2 243.7 242.3 1.285 0.53 · 

Zinc• 68 225.4 228.6 235.6 229.9 5.213 2.268 

- Internal Standard 
Factors: 

__ Lithium 6 1.17 1.127 -·1.193 1.17 n/a n/a 

Scandium· 45 1.352 1.414 · 1.385 1.352 nla n/a 

Indium 115 1.238 1.243 1.228 1.238 nla n/a 

Terilium 128 1.373 1.374 1.379 1.373 n/a n/a 

Terilium 130 1.264 1.283 1.271 1.264 n/a n/a 

Lutetium 175 1.176 1.151 1.156 1.176 n/a n/a 

Bismu,?10/03 s:effAM 1.107 1.141 1.124 1.107 n/a 21· of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: CCV2 Mean SD ¾RSD 

TimeStamp 1/9/03 22:45 

Aluminum 27 123.3 119.6 130.1 124.~ 5.357 4.309 
Antimc°ny 121 26.5 26.31 26.79 26.53 0.239 0.9 
Antimony 123 26.83 26.82 27.01 26.89 0.105- 0.392 
Arsenic 75 23.56 . 24.06 23.01 23.55 0.526 2.236 
Barium 135 24.48 25.16 24.94 .24.86 0.342 1.376 
Barium 137 24.5 · 24.62 25.53 24:88 0.564 2.266 
Beryllium 9 24.37 24.38 · 24.53 . 24.43 0.094 0.383 
Boron 11 130 122.3 136.5 129.6 7.09 5.472 
Cadmium 111 25.24 25.68 24.88 25.27 · 0.399- 1.579 
Cadmium 112 25}9 25.05 24.77 25 0.211 0.844 
Cadmium 114. 24.84 , 25.3 24.97 25.04 0.238 0.951 
Chromium 52 25.5 24.11 24.53 24.71 0.711 2.879. 
Cobalt 59 26.01 - 24.13 24.34 24.83 1_.03 4.147 
Copper 63 25.24 24.57 25.17 25 0.37 1.481 
Copper 65 · 25.4 23.92 24.84 24.72 0.746 3.018 
Lead 206 24.93 25.73 24.81 25.16 0.501 1.991 
Lead 207 25.07 25.2 24.51 24.93 0.366 1.469 
Lead 208 25.41 25.43 24.62 25.15 0.465 1.847 
Lithium 7 0 o. 0 0 0 0 
Manganese 55 . 25.48 24.56 23.84 24,63 0.819 3.3~5 
Molybdenum 95 · 25.84· 24.4 24.54 24.93 0.79 3.171 
Molybdenum 97 25.45 24.3 24.8.5 24.87 0.575 2.311 
Molybdenum 98 25.27 24.46 24.56 24.76 0.438 1.769 
Nickel 60 25.73 23.44 25.93. 25.03 1._383 · 5.524 
Nickel 62 25.2 24.58 25.5 25.09 0.47 1.873 
Selenium 78 24.02 24.55 24.38 24.32 0.269 1.107 

--- Selenium 82 24.03 24.76 23.4 24.06 0.678 2.817 
Silver 107· 25·.71 25.58 25.31 25.54 0.204 0.798 
Silver 109 25.28 24.91 24.47 24.89 0.403 1.62 

__ Strontium 86 25.67 23:74 25.36 24.93 1.037 4.161 
Strontium 88 25.32 24.4 24.81 24.85 0.462" 1.861 

- ,. Thallium 203 25.12 25.37 25.13 25.2 0.143 0.566 
Thallium 205 25.56 25.78 25.1 25.48 0.343 . 1.344 
Tin 118 26.05 26.57 26:34 26.32 0.259 0.983 
Titanium 48 25.36 23.83 25.02. 24.74 0.806 3.259 

·Titanium 49 26.37 25.23 25.41 25.67 -0.614 2.393 
Uranium 238 24.18 23.34 23.39 23.63. 0.473" 2.002 
Vanadium 51 26.58 . 22.94 23.78 24.43 1.904 -7.796. 

· Zinc 66 48.34" 47.43 46.79 47.52 0.778 · 1_.637 
_ .. Zinc 67 ·49.27 52.33 52.09 51.23 1.701 3.32 

Zinc 68 48.87 49.09 48.5 48.82 0.3 0.616 

Internal Standard 
Factors: 

Lithium 6 1.188 1.161 1.191 1.188 n/a nla 
--. Scandium 45 1.392 1.291 1.331 1.392 n/a nla 

Indium 115 1.243 1.24 1.238 1.243 n/a nla 
· Terilium 128 1.258 1.265 1.251 1.258 n/a n/a 

___ Terilium 130 1.288 1.267 1.268 1.288 n/a n/a 
Lutetium . 175 1.169 1.154 1.172 1.169 · n/a nla 

Bismu,~10/03 B:if4°AM 1.095 1.09 1.068 1.095 nla 
22 of 36 n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn 

Units: . µg/L (ppb) 
Lot: 

Sample Name: CC82 Mean SD %RSD 

TimeStamp 1/9/03 22:50 

Aluminum 27 1.92 f.719 1.73 1.79 0.113 6.337 

Antimony 121 1.208 0.98 0.74 0.976 · 0.234 . 24.01 

Antimony 123 1.285 0.861 0.727 0.957 0.291 30.43 

Arsenic 75 -0.098 -0.022 0.243 0.041 · 0.179 435.5 

Barium 135 0.013 0.006 0.029 0.016 0.012 75.31 

· Barium 137 0.026 0.022 0.043 0.03 0.012 38.16 

Beryllium 9 0.008 0.018 0.041 0.023 0.017 74.79 

Boron 11 2.252 2.046 1.132 1.81 0.596 32.93 

Cadmium -111 -0.016 -0;019 -0.03 · -0.022 0.008 ·. 35.3 

.. -- Cadmium 112 0.021 0.027 0.037 0.028 0.008 27.91 

Cadmium· 114 0.007 -0.005 0.002 0:001 0.006 500.2 

Chromium 52 0.274 0.291 0.317" 0.294 0.022 7.331 

__ Cobalt 59 0.042 0.023 0.009 0.024 0.017 68.32 

Copper. 63 -0.03 -0:06 .o.056 -0.049 0.016 33.28 

. Copper 65 0.021 -0.035 -0.028 -0.014 0.031 216.2 

Lead 206 0.039 0.028 0.009 · 0.025 0.015 59.45 

Lead 207 0.013 0.01 0.008 0.01 0.002 20.47 

Lead 208 0.028 0.013 0.014 · 0.019 0.009 46.02 

_lithium 7 0 0 0 0 0 0 

--- Manganese 55 0.048 O.Q25 0.019 0.031 0.015 49.14 

Molybdenum 95. 0.166. 0.085 · 0.14 0.13 0.041 31:52 

Molybdenum 97 0.103 0.11 0.071 0.095 0.021 21.98 

_ .- Molybdenum 98 0.123 0.107 0.096 0.109 0.014 12.63 

Nickel 60 -0.011 s0.036 -0.027 -0.025 0.012 49,85 

Nickel 62 -0.085 -0.052 0.038 -0.033 0.064 192.8 

Selenium 78 0.171 .. 0.?17 -0.008 0.127 0.119 93.75 

Selenium 82 -0.153 -0.259 0.744 0.111 0.551 . 498. 

Silver 107 0.005 0.005 0.007 0.006 0.001 · 13.25 

Silver 109 0.009 -0.004 -0.D01 0.00·1 · 0.007 580.2 

·Strontium · · as· 0.023. -0.06 0.03 -0.002 0.05 2209. 

Strontium 88 0.031 0.021 0.027 0.026 0.005 20.17 

Thallium 203 0.251 0.15 0.149 0.183 0.058 31.76 

... Thallium 2_05 0.203 0.187 0.154 0.181 · 0.025 13.94 

Tin 118 0.381 0.401 0.281 0.354 0.064 18.1 

Titanium 48 0.158 0.425 . 0.118 0.234 0.167 71.47 

Titanium 49 -0.104 0.054 0.375 0.108 0;244 225.1 

Uranium 238 -0.001 0.001. -0.002 0 0.001 286.9 

Vanadium 51 -0.058 -0.021 -0.008 -0:029 . 0.026 88.06 

· Zinc 66 . -0.073 0.035 -0.037 · -0.025 0.055 218.3 

Zinc 67 -0.076 0.073 O.Q16 0.004 0.075 1813 .. 

Zinc 68 D.014 -0.D47 -O.D63· -D.032 D.D41 126.1 

.:Jntemal Standard. 
Factors: 

Lithium 6 1.067 1.112 1.106 1.067 n/a nla 

-·scandium 45 1.209 1.143 1.178 1.209 nla nla 

·. Indium t 15 1.146 1.146 1.13 1.146 n/a nla 

Terilium 128 1.18 1.17 1.15 1.18 n/a n/a 

: Terilium 130 1.19 1.167 . 1.157 1.19 n/a n/a 

.utetiurn 175 1.124 1.116 1.097 1.124 n/a n/a 

Bismu\~10/03 a:ttfAM 1.042 1.055 1.048 · 1.042 n/a 23 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_10903C 
Analyst:. Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: 00038-009Sl Mean SD. %RSD 

TimeStamp 1/9/03 22:55 

Aluminum 27 2155 2310 2377 2280 114 4.999 

Antimony 121 0.341 0.383 0.362 6.362 0.021 5.721 

-- Antimony 123 0.375 0.368 0.299 0.347 0.042 12.15 

Arsenic 75 0.909 0.76· 0.894 0.854 0.082 9.564 

Barium 135 61.16 61.45 · 61.17 61.26 0.167 0.273 

___ Barium 137 60.92 63.8 61.26 . 61.99 1.57 2.533 

Beryllium 9 0.195 0.281. 0.198 0.224 0.049 21.74 

Boron 11 3.636 3.592 3.797 3.675 0.108 2.933 

Cadmium ·111 0.092 0.094 . 0.072 0.086 0.012 14.23 

Cadmium. 112 0.14 0.116 0.152 0.136 0.018 13.53 

Cadmium 114 0.065 0.091 0.073 0.076 o._013 17.62 

Chromium 52 3.686 4.094 4.057 3.946 0.225 5.712 

···- Cobalt 59 2.066 2.123 2.21 2.133 0.073 3.41 

Copper· 63 4,326 4.707 4,606 4.546 0'.198 4.347 

Copper 65 4.366 4.803 4:286. 4.485 0.278 6.203 

_ Lead 206. 6.074 6.264 6.2 6.179 0.097 1.566 

Lead 207 6.199 6.229 6.009 6.146 0.119 1.938 

. Lead 208 6.222 6.139 6.201 6.188 0.043 0.703 

Lithium 7 0 0 0 0 0 a 
Manganese 55 80.98 87.98 80.21 · 83.06 '4.281 5.154 

Molybdenum 95 0.4 ·0.32 0.355 0.358 0.04 11.17 

Molybdenum 97 0.238 0.294 0.283 0.272 0.03 10.88 

, Molybdenum 98 0.321 0.27 0.263 0.284 0.032 11.21 

Nickel 60 5.14 5.445 5.318 5.301 0.154 · 2.895 

Nickel 62 5.55 4.722 5.606 5.292 0.495 9.349 

Selenium 78 0.632 0.225 0.28 0.379. 0.221 58.22 

Selenium 82 0.333 0.073 0.41 0.272 0.177. 65.02 

Silver 
.. 

107 0.009 0.018 0.015 0.014 0.005 33.41 

Silver 109 0.017 0.009 0.006 O.Q11 0.005 49.23 

Strontium 86 13 13.72 - 13.05 13.26 0.402 3.03ti 

Strontium 88 12.83 13.62 13.42 13.29 0.413 3.106 

Thallium 203 0.168 0.089 . o: 11 0.122 0.041 33.68 

--ThalliutJ1 205 0.13 0.131 0.103 ·0.121 0.016 1_3.23 

Tin '118 0.793 0.794 0.828 0.805 · 0.02 2.468 

Titanium 48 39.11 41.4 39.82. 40.11 1.17 2.917 

__ .. Titanium 49 27.55 29.9 27.81 28.42 1.287 4.529 

Uranium 238 0.161 0.151. 0.165 0.159 0.007 4.583 

Vanadium 51 4.36 4.526 4.875 4.587 0.263 5.733 

-Zinc 66 10.51 10.11 10.63 10.42 0.274 2.633 

--·zinc · 67 · 12.81 · 12.2 11.77 12.26 0.523 4.269 

Zinc 68 9.711 9.946 9.236 9.631 0.361 3.754 

Internal Standard 
Factors: 

__ Lithium 6 1.1 1.146 1.164 1.1 . n/a n/a 

Scandium. 45 1.186 1.255 ·1.224 1.186 n/a n/a 

Indium 115 1.154 1.148 1.156 1.154 n/a n/a 

Terilium 128 1.208 1.18 1.188 1.208 n/a n/a 

;-rerilium 130 1.184 1.164 1.156 1.184 n/a n/a 

I ... utetium 175 1.09 . 1;083 1.08 1.09 n/a n/a 

;---~ismu,?10/03 8:caPAM 1.057 1.029 1.056 1.057 nla 24 of 36n/a 
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Instrument 10: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_ 10903C Analyst: Vaughn 

- Units: µg/L (ppb) Lot: 

Sample Name: 00038-009AS 1/10 Mean SD ¾RSD 

TimeStamp 1/9/03 23:00 

Aluminum 27 11160 10830 11550 11180 363.7 3.252 
Antimony 121 46.64 47.46 47.5 47.2 0.483 1.024 

Antimony 123 47.27 47.2 47.86 47.44 0.363 0.766 

Arsenic .75 53.67 55.04 53.66 54.12 0.795 1.468 
Barium . 135 339.8 328.5 336.7 335 5.814 1.736 
Barium 137 341.4 341.1 342.2 341.6 0.555 0.163 
Beryllium 9 48.27 46.95 49.16 48.13 1.111 2.309 

Boron 11 258.7 250.2 272.2 260.4 11.13 4.274 
Cadmium 111 48.32 48.54 48.44 48.43 0.11 0.227 
Cadmium 112 49.23 48.91 49.49 49.21 0.29 0.59 

1· 

Cadmium 114 48.53 48.6 - 48.92 48.68 0.21 0.431 
Chromium 52 65.3 65.96 64.75 65.34 0.605 0.926 
Cobalt 59 55.82 56.81 53.67 55.43 1.609. 2.902 
Copper·. 63 69.96 67.84 68.33 68.71 1.11 1.616 
Copper 65 71.16 64.93 71.46 69.18 3.685 5.327 
Lead 206 78.83 . 81.17 77.66 79.22 1.786 2.255 
Lead 207 76.97 78 . .74 77.12 77.61 0.981 1.265 

. Lead 208 77.06 · 80.06 78.61 78.58 1.501 1.91 
Lithium 7 0 0 0 0 0 0 

-- Manganese 55 442.4 424.1 440.5 435.7 10.08 2.315 
Molybdenum 95 50.52 52.01 51.62 51.39 0.772 .. 1.502 
Molybdenum 97 51.01 51.58 50.83 51.14. 0.394 0.77 

r·• Molybdenum 98 51.07 50:78 50.81 50.89 0.157 0.309 
Nickel 60 71.07 · 74.41- 74.02 73.17 1.827 2.497 
Nickel 62 76.22 78.12 ·12.66 75.67 2.773 3.664 
Selenium 78 48.94 48.32 49.35 48.87 0.52 1.064 
Selenium 82 47.37 50.52 48.72 48.87 1.58 3.233 

_. Silver 107 . 48.81 49.61 48.25 48.89 0.684 1.399 
Silver 109 48.07 47.61 · 48.89 48.19 0.647 1.343 

.. ' Strontium 86 112.3 111.9 107.5 110.6 . 2.692 2.4~5. 
·Strontium 88 110.8 110.6 109,8 110.4 0.516 0.468 
Thallium 203 50.25 50.82. 49.71 50.26 0.556 1.107 

-- Thallium 205 50.38 51.01 50.46 50.62 0.344 0.68 
Tin 118 52.93 52.97 52.61 52.83 0.196 0.372 
Titanium 48. 225.3 232.3 233.5 230.4 4.418 1.918 
Titanium 49 178:9 186.3. 184 183.1 3.771 2.06 
Uranium 238 51.08 49.82 48.34 49.75 1.373 2.761 
Vanadium 51 72.58 70.04 72.29 71.64 · · _1.388 1.938 
Zinc 66 140.9 137.3 143 140.4 2.873 2.046 

-- Zinc 67 149.3 157 · 148.4 151.6 4.762 3.142 
· Zinc 68 134.3 138.2 136 136.2 't.989 1.461 

--··. Internal Standard 
. Factors: 

Lithium 6 1.173 1.117 1.163 1.173 nla nta 
Scandium 45 1.322 1.344 1.335 1.322 nla nla 

•tndium 115 1.259 1.251 1.252 1.259 -nla nla 
Terilium 1.28 1.324 1.359 1.365 1.324 nla n/a 
Terilium 130 1.263 1.278 1.265 1.263 n/a n/a 

} Lutetium 175 1.164 1.181 1.16~ 1.164 n/a n/a 
· .. 

Bismu,~10/03 8:64°1'.M 1.137 1.156 1.134 1.137 n/a 25 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Expe~iment:_ 10903C Analyst: Vaughn 

Units: µg/L (ppb) Lot: 

Sample Name: . 00038-001 1/10 Mean SD· %RSD 

TimeStamp 1/9/03 23:05 

Aluminum 27 12310 12460 11350 1_2040 600.5 4.987 

Antimony 121 1.43 1.182 0.858 1.156 0.287 24.82 
Antimony 123 1.457 1.279 1.03 1)56 0.215 17.08 
Arsenic 75. 7.422 6.744 6.658 6.941 0.419 6.035 
Barium 135 383.4 377 383.9 381.4 3.814 1 
Barium · 137 391.7 398.9. 388.6 393.1 5.27 L341 

Beryllium 9 0.926 0.949 1,007 0.961 0.041 4.296 
Boron 11 22.58 22.24 20.16 21.66 1.308 6.04 · 
Cadmium 111 2.87 · 3.023 2.829 2.907 0.102 3.526 
Cadmium 112 2.987 2.904 2.912 2.934 0.046 1.568 
Cadmium . 114 . 2.849 2.862 2.815 2.842 0.024 0.851 
Chromium 52 22.89 21.88 21.66 22.14 0.652 2.947 
Cobalt 59 . 7.928 . 7.977 . 7.524 7.81. 0.249 3.182 
Copper· _ .. 63 22.48 .21.46 21.44 21.79 0.595 2.731 
Copper 65 21.43 23.15 22.17 22.25 0.86_2 3.874 

' Lead. 206 38.99 38.47 38.82 38.76 0.263 0.678 
Lead 207. 40.35 37.96 39.12. 39.15 1.195 . 3.052 
Lead 208 · · 40.17 39.03 39.59 39.6 0.573 1.447 
Lithium 7. 0 0 b 0 :o 0 
Manganese 55 542.5 543.8. 531.7 539.3 6.609' . 1.225 
Molybdenum· 95 1.907. 1.818 1.834 1.853 0.048 2.579 
Molybdenum 97 1.846 1.808 1.646 1.767 0.106 6.013 
Molybdenum 98 .1.759 1.731 1.681 1.724 Q.039 2.271 

· Nickel 60 22.64 . 21 22.03 21.89 0.826 3.774 
Nickel .. 62 23.5T 21.93 20.88 22.13 1.354 6.117 

... Selenium 78 0.786 1.178 0.912 0.959 0.2 20.89 
Selen·ium 82 0.871 1.104 0.515 0.83 -0.296 35.69 

· · Silver 107 0.073 0.064 0.063 0.067 0.005 . 8.151 
Silver 109 0.054 0.069 0.068·. 0.064 0.008 12.89 
Strontium 86 121.3 122.6 117 120.3 2.915 · 2.423 

. Strontium 88 . 119.9 116.8 117.9 118.2 1.572 1.33 
Thallium 203 0.168 0.153 0.172 0:164 0.01 6.074 

-·- Thallium 205 0.182 0.176 0.145 0.168 0.-02 11.67 
Tin 118 3.386 3.404 · 3.299 3.3.63 0.056 1.673 
Titanium 48 333.9 315.7 342.3 330.6. 13.64 4.125 .· 

... Titanium 49 155.3 150.2 146.8 150.7 4.258 2.825 
Uranium 238 0.963 0.951 0.955 0.956 0.006 · 0.656 
Vanadium 51 .41.55 42.28 39;67 41.16 1.345 3.267 

. Zinc 66 44.77 45.72 45.38 '.45:29 0.484 1.068 
Zinc 67 59.84 55.87 58.97 58.23 .2.087 3.583 

. Zinc 68 41-.48 43.22 40.98. 41.89 1.177 2.809 

.. ' Internal 'S.tandard 
Factors:· 

. - Lithium 6 1.136 1.14 '1.203 1.136 nta· n/a 
Scandium 45 1.316 1.254 1.242 1.316 n/a n/a 

'Indium 115 1.224 1.223 1.232 1.224 nla nla 
Terilium 128. 1.318 1.305 1.302 1.318 nla n/a 

; Terilium 130 1.199 1.21 1.203. 1.199 .n/a nla 
. : Lutetium 175 1.133 1.116 1.126 1.133 nla n/a 

_ -· Bismu;~10/03 8:o~PAM 1.143 . 1.125 1.133 1.143 
n/~ 1 'if6 of 36 n/a 

:,,· 



Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Expe~inient:_10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: 00038-002 1/10 Mean SD %RSD 

TimeStamp 1/9/03 23:10 

-Aluminum 27 11790 12070 12540 12140 379.8 3.13 

Antimony 121 0.567 0.481 0.521 0.523 0.043 8.234 

Antimony 123 0.528 0.414 0.515 0.485 0.062 12.81 

Arsenic 75 · 4.907 4.725 4.656 4.762 0.13 2.722 

Barium 135 856.8 874.1 876.2 869 10.66 1.22,7 

Barium 137 886 888.2 899 891.1 6.942 0.779 

Beryllium 9 0.914 0.838 0.89 0.881 0.039 4.38 

Boron · 11 20.42 18.09 19.79 19.44 1.208 6.217 

Cadmium 111 3.93 4.202 4.508 . 4.213 0.289 6.867 

Cadmium 112 4.289 4.373 4.259 4.307 0.059 1.364 

Cadmium 114 4.319 4.161 . 4.414 4.298 0.128 2.972 

Chromium 52 18.7 19.87 19,5· 19.35 0.596 3:079 

Cobalt 59 8.611 8.962 9.643 9.072 0.525 5.785 

Copper 63 20.38 . 21.28 21.13 . 20.9.3 0.48 2.295 

Copper 65 21.2 20.37 21.31 20.96 0.517 2.466 

Lead 206 100 96.26 97.71 97.99. 1.887 1.926 

Lead 207 99.62 95.79 98:82 98.07 2.019 2.059 

,, lead 208 100.9 98.49 98.88 99.42 1.29 1.298 

Lithium 7 0 0 0 0 0 0 

- · · Manganese 55 569.1 576.9 594.5 580.2 13.03 2.247 

Molybdenum 95 1.165 1.186 1.16 1.17 0.014 1.203 

Molybdenum 97 1.125 0.968 0.842 0.978. 0.142 14.5 

-- Molybdenum . 98 1.02 0.967 1.009 0.998 0.028 2.814 

Nickel 60 22.54 22.55 23.4 22.83 0.495 2.166 

Nickel 62 21.83 24.38 23.18 23.13 1.274 5.506 

.Selenium 78 0.484 0.846 1.024 0.785 0.276 ,35.1 

Selenium 82 1.588 1.33 0.6 ' 1.173 0.512 43.67 

.• Silver 107 0.058 0.066 0.067 0.064 0.005 8.243 . 

Silver 109 · 0.074 0.047 0.056 0.059 0.014 23.35 

·-- · Strontium 86 87.56. 89.51 91.43 ,89.5 1.934 2.16:1 

Strontium 

; 

88 86.74 91.63 89.27 89.21 2.446' 2.742 

Thallium 203 0.168 0.153. 0.143 0.155 0.013 8.115 

-- Thallium 205 0.143 0.143 0.118 0.135 0.014 10.71 

Tin 118 3.03 3.047 2.853 2.976 0.107 3.601 

Titanium 48 250.5 243.9. 256.2 250.2 6.16 2.462 

_ .. Titanium 49 '163.5 157-.9 160.2 160.5 2.809 1.75 

Uranium 238 0.931. 0.896 0.918 0,915 0.017 1.883 

Vanadium 51 28.5 28.48 -28.78 28.58 0.166 0.581 

Zinc 66 52.94 55.8 ·55 54.58 . 1.476 2.704' 

. .,,, Zinc 67 78.5 80.72 79.68 79.64 1.111 1.394 

Zinc 68 51.67 52.1 49.92 51.23 1.154 2.252 

- Internal Standard 

: Factors: 

Lithium 6 1.188 1.127 1.178 1.188 n/a n/a 

Scandium 45 1.312 1.331 1.339 1.312 nla n/a 

·Indium 115 1.248 1.254 1.274 1.248 n/a n/a 

Terilium 128 1.346 1.327 1.354 1.346 n/a n/a 

~- Terilium 130 1.121 1.118 1.12 1.121 n/a n/a 

, 
Lutetium 175 1.17 1.148 1.182 1.17 nla n/a 

Bismu,?10/03 .8: o~PAM 1. 178 1.135 1.141 1.178 n/a 27 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: 00038-003 1/10 Mean SD ¾RSD 

TimeStamp 1/9/03 23:15 

Aluminum 27 11630 12290 11980 11970 331.9 2.773 
Antimony 121 0.447 0.36 0.396 0.401 0.044 10.98 
Antimony 123 0.354 0.307 0.411 0.357 0.052 . -14.6 

Arsenic 75 4.459 4.219 3.941 4.207 0.259 6.154 

Barium 135 807.4 781.5 799.3 796.1 13.26, 1.666 
Barium 137 804 804.4 818.6 809 8.338· 1.031 
Beryllium 9 0.944 0.97 .1.02 0.978 0.038 3.934 
Boron 11 24.91 25.65 22.94 24.5 1.403 5.725 
Cadmium 111 11.52 11.53 11.15 11.4 0.215 1.888 
Cadmium 112 10.97 10.55 10:92 10.81 0.228 2.11 
Cadmium 114 10.86 10.96 11.41 11.08 0.295 2.668 
Chromium 52- 19.85 19.83 20.71 20.13 0.504 2.502 

· , Cobalt 59 8.554 8.168 9.301 8.675 0.576 6.641 
Copper· 63 20.02 19.48 20.72 20.07 0.626 3.117 
Copper 65 19.91 19.77 21.07 20.25 0.713 3.522 
Lead 206 309.8 309.5 304.4 307.9 3.053 0.992 
Lead 207 313.7 311.4 305.3 310.1 4.349 1.402 

- . Lead 208 . 311.3 318.7 302.4 310.8 8.162 2.626 
Lithium 7 0 0 0 0 0 0 
Manganese 55 463.7 454.3 486.1 468 16.31 3.485 
Molybdenum 95 1.302 1.224 1.142 1.222 0.08 6.521 
Molybdenum 97 1.106 0.939 1.168 1.071 0.118 11.04 

--- Molybdenum 98 0.93 0.999 1.043 0.991 0.057 5.727 
Nickel 60 23.64. 23.51 24.38 23.84 0.472 1.979 
Nickel 62 24.14 · 23.84 23.43 23.8 0.356 1.495 

_. Selenium 78 0.772 0.922 1.286 0.994 0.264 26.58 
Selenium 82 .1.353 0.86 1.119 . 1.111 0.247 22.2 

• ,- Silver 107 0.068 0.089 0.093 0.083 0.014 16.29 
Silver 109 0.066 0.063 0.084 0.071 0.011 15.78 
Strontium 86 85.95 78.9 82.87 82.57 3.535 ·4.28:j 
Strontium 88 83.39 80.53 84.74 82.89 2.15 2.594 
Thallium 203 0.14 0.157. 0.146 0.148 0.009 5.927 

-·- Thallium 205 0.11.8 0.116 0.131 0.122 0.008 6.743 
Tin 118 3.417 3.246 3.233 3.299 0.103 3.113 
Titanium 48 240.5 237.3 . 243.1 240.3 2.915 1.213 

____ Titanium 49 186.5 '178.6. 197.1 187.4 9.313 4.969 
Uranium 238 0.766 0:792 0.814 0.791 0.024 3.039 
Vanadium 51 27.87 26.98 27.83 2T56 0.501 1.817 
Zinc 66 113.9 115.8 112 1'13.9 1.916 1.682 

___ , Zinc 
67 141.1. 133.3. 135 136.5· 4.1 3.004 

Zinc 68 1.10.9 108.6 110.9 110.1 1.316 1.195 

- Internal Standard 
Factors: 

,., .. Lithium 6 1.177 1.212 1.227 1.177. nla nla 
Scandium 45 1.35 1.337 1.408 1.35 n/a n/a 

. Indium 115 1.282 1.259 1.3 1.282 nla n/a 
Terilium 128 1.381 1.391 1.359 1.381 n/a n/a -_, 

: Terilium 130 1.168 1.151 1.148 1.168 n/a n/a 
Lutetium 175 1.166 1.171 1.182 1.166 n/a nla 

Bismu~?10/03 8:cflAM 1.149 1.15 1.14-4 1.149 n/a 28 of 36n/a 
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Instrument ,ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: 00038-004 1/10 Mean SD ¾RSD 
TimeStamp 1/9/03 23:20 

Aluminum 27 11230 11340 10170 10~10 645.5 5.915 
Antimony 121 0.266 0.302 0.339 0.302 0.037. 12.14 
Antimony 123 0.248 0.246. 0.319 0.271 0.042 15.41 
Arsenic 75 4.045 4.101 4.13 , 4.092 0.044 1.065 
Barium 135 184.4 181.4 181.5 182.5 1.704 0.934 

· Barium 137 190.6 186.4 185.6 187.5 2.659 1.418 
- ·· Beryllium 9 0.811 0.826 0.847 0.828. 0.018 2.199 

Boron 11 18.75 .19.85 16.83 18.48 1.526 8.258 
Cadmium 111 0.679 0.619 0.714 0.671 . 0.04~ 7.129 
Cadmium 112 .0.769 .0.682 0.694 0~715 0.047 6.555 

' Cadmium 114 0.423 0.35 0.413 0.395 ·0.039 9.994 
Chromium 52 17.74 17.78 17.68 17.73 0.053 0.3 

- Cobalt 59 10.46 10.79 11.07. 10.78 0.303 2.815 
Copper 63 22.74 22.04 22 2226 0.417 1.874 
Copper 65 23.04 22.53 22.2 22.59 0.421 1.864 
Lead 206 24.51 24.83 25.93 25.09 0.742 -2.956 

· Lead 207 24.42 25.54 25.35 25.1 0.601 2.395 
. Lead 208 25.25 25.66 25.78 25.56 0.278 1.088 

·· Lithium 7 0 0 0 0 0 0 
. -- Manganese 55 392.6 365.3 383 380.3 13.86 3.644 

Molybdenum 95 1.217· 1.276 1.293 1.262 0.04 3.155 
, Molybdenum 97 f.002 1.192 1.055 1.083 · 0.098 9.055 

Molybdenum 98 1.104 1.114 1.135 1.117 0.016 1.423 
Nickel 60. 24.15 24.68 24.21 24.35 0.287 1.18 

', Nickel ; 62 24.7 24.34. 24.16 24.4 0.277 1.137 
Selenium 78 0.42 · 0.587 0.539 0.515 0.086 16.72 

~ '• Selenium 82 0.532 0.891 0.333 0.585 0.283 48.31 
Silver 107 0.067 0.072 0.043 · 0.06 o.p16 25.68 
Silver 109 0.077 0.061 0.042 0.06 0.018 29.27 

_ . Strontium 86 60.93 61.36 60.27 60.85 . 0.549 0.903 
Strontium 88 61.82 61.68 60.21 61.24 0.891 1.455 

- Thallium 203 0.135 0.097. 0.123 0.118 0.02 16.47'. 
Thallium_ 205 0.099 0.064 0.093 0.085 O.Q18 21.47 
Tin 118 2.886 3.153 3.164 3.068. 0.157 5.132 
Titanium 48 197.4 190.8 187.2 191.8 5.183 _2.702 
Titanium 49 146.2 140.1 · f34.2 140.2 5.995 4.277 

--- Uranium 238 0.736 0.715 .0.723 0.725 0.01 1.414 
Van~dium · 51 22.8 23.06 22.77 22.88' 0.158 0.691 

'Zinc 66. 44.72 46.76 44.73 45.4 1.,175 2.588 
~·-- Zinc 67 51.71 53.94 52.68 52.78 1.117 2:117 

Zinc 68 44:73 43.45 41.57 43.25 1-.591 3.679 

Internal-Standard 
Factors: 

Lithium 6 1.179 1.1'69 1.19 1.179 n/a nla 
Scandium 45 1.389 1.365 1.37 1.389 n/a nla 
Indium 115 1.286 1.301 1.285 1.286 n/a nla 
Teriiium 128 1.382 1.385 1.379 1.382 n/a nla 

•. Terilium 130 1.322 1.344 1.327 1.322 n/a n/a 
Lutetium 175 1.177 1.199 1.191 1.1.77 n/a. n/a 

Bismu~~10/03 8:~0AM 1.151 1.151 1.144 1.151 n/a 29 of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: 00038-005 1/10 Mean SD ¾RSD 

TimeStamp 1/9/03 23:25 · 

Aluminum 27 13090 13240 13070 13130 90.07 0.686 
Antimony 121 0.474 0.491 0.427 0.464 0.033 7.099 

·-· Antimony 123 0.38 0.409 0.429 0.406 · 0.025 6.103 
Arsenic 75 4.725 4.637 4.185 4.515 0.29 6.419 

·· Barium 135 412.5 410 . 407.1 409.9 2.724 0.664 
.,. Barium 137 419 419.2 420.6 · 419.6 0.839 0.2 

Beryllium. 9 0.859 0.922 0.872 0.884 0.033 3.741 

Boron 11 19.67 22.19 21.59 21.15 1.317 6.226 

Cadmium 111 143.6 141.9 140.5 142 1.561 1.099 

Cadmium 112 . 140.2 · · 137.9 138.2 138.7 1.242 0.895 
Cadmium 114 148.5 . 145.9 141:l.2 . 146.9 1.423 0.969 
Chromium 52 19.81 20 ·. 19.63 19.81 0.182 0.9·19 

• - Cobalt .59 7.952 8.443 8.815 . 8.403 0.433 5.155 
Copper· 63 20.8 · 20.62 21.87 21.09 0.676 3.207 
Copper 65 21.17 19.87 20.73 20.59 · 0.662. 3.215 

.- .. Lead 206 787.6 792.6 797.3 792.5 4.847 0.612 
Lead 207 730.7 726.1 738.9 731.9 6.509 0.889 

·.·· Lead 208 751.3 752.3 751.3 751.6 0.566 0.075 
Lithium 7 0 0 0 0 0 0 --· 
Manganese 55 427 451.5 455.9 444.8 15.58 3.503 
Molybdenum 95 1.05 1.021 1.172 1.081 0.081 7.451 
Molybdenum 97· 0.918 1.02 0.972 0.97· 0.051 5.263 

· Molybdenum 98 0.856 1.025 0.977. 0.953 0.087 9.122 
Nickel 60 20.98 21.24 . 21.45 21.23 0.235 1.107 
Nickel 62 21.37 21.46. 22.89 21.91 0.852 3.889 

. .:.\ Selenium 78 2.922 3.586 3.292 3.267 0.333 10.18 
Selenium 82 3.45 3.305 2.911 3.222 0:279 8.659 
Silver. 107 0.05 0.067 0.064 0.06 0.009 15.54 
Silver . 109 0.068 0.055 0.063 0.062 0.006 10.35 
Strontium 86 79.84 82.2 ·83.23 81.76 1.735 2.122 

_ Strontium 88 83.96 82.06 82.35 82.79· 1.021 1.233 
Thallium 203 0.108 0.128 0.093 0.11 0.018 16.1 
·Thallium 205 0.084 0.085 0.093 0.088 0.005 5.672 
Tin n8 2.729 2,85 2.918 2.832 0.096 3.382 

.Titanium 48 263.5 246.8 271.7 260.7 12.69 4.866 
.. ~ Titanium 49 156.8 158.5 167.9 161.1 5.961 3.701 

Uranium 238 0.713 0.696 0.65 0.686 0.033 4.743 
Vanadium 51 29.49 29 30.8 29.76 0.93 3.125 
Zinc 66 232.1 228 222.6 .227.5 4.777 2:099 
Zinc 67 240.9 238.1 237.2 238.7 1.938 · 0.812 
Zinc 68 223.3 227.5 231.7 227.5 4.176 1.836 

Internal Standard 
Factors: 

. J . 

... ..:.Lithium 6 1.11 1.185 1.136 1.11 . nla n/a 
Scandium 45 1.332 1.348 1.414 1.332' .n/a n/a 
Indium 115 1.225 1.238 1.228 1.225 nla nla 
Terilium 128 1.363 1.371 1.345 1.363 nla n/a 

,..,,-,1,,. 

rerilium 130 1.248 1.24 1.249. 1.248 nla nla 
_utetium 175 1.175 1.162 1.171 1.175 nla nla 

.: _Bismu~~10/03 8:~0AM 1.074 1.088 1.087- 1.074 n/a 30 of 36n/a 
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Instrument ID:. Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn 

Units: µg/L (ppb) 
Lot: 

Sample Name: 00038-006 1/10 Mean SD ¾RSD 

TimeStamp 1/9/03 23:30 

.... ~_ 
Aluminum 27 10360 10260 9412 10010 522.8 5.221 

. Antimony 121 0.306 0.316 0.279 0.3 0.019 6.435 

Antimony 123 - 0.33 0.262 0.337 0.31 0.042 13.41 

Arsenic 75 5.758 5.819 5.372 5.649 0.242 4.292 

Barium 135 112.5 110.8 110.1 111.1 1.206 1.085 

Barium 137 112.1 111.9 112.8 112.3 0.497 0.442 

Beryllium 9 0.969 0.922- 0.898 0.93 0.036 3.919 

Boron 11 13.84 15 13.18 -14.01 _ 0.922 6.58 

Cadmium 111 0.188 0:148 0.183 0.173 · 0.022 12.6 

..::,. Cadmium 112 0.172 0.196 _ 0.183 0.184 0.012 6.544 

Cadmium 114 -0.106 -0.072 -0.044 -0.074 -0.031 41.96 

-• Chromium 52 17.37 16.67 16.1 16.71 0.637 3.812 

Cobalt 59 11.21 11.02 11.34 11.19 0.164 1.465 

Copper_ 63 23.37 21.87 : 22:43 22:56 0.755 3.349 

Copper 65 22.1 21.65 23.28 22.34 0.84 3.758 

·Lead 206 14.91 14.81 13.49 14.4 0.789 5.48 

,, ...... 
Lead 207 14.84 14.62 14.1 14.52 0.38 2.617 

Lead 208 14.99 14.75 14.22 14.65 0.394 2.691 

Lithium 7 0 0 0 0 0 0 

--- Manganese 55 317.2 299.1 309 308.4 9.092 · 2.948 

Molybdenum 95 1.438 1.411 1.494 1.448 0.042 2.91 

Molybdenum 97 1.393 1.337. 1.167 1.299 0.118 9.066 

• 0 , Molybdenum 98 1.41 1.269 1.312 1.33 0.073 5.452 

Nickel 60 25.26 24.36 23.79 24.47 0.743 3.036 

Nickel 62 26.02 25.33 25.03 25.46 0.507 - 1.992 

Selenium 78 0.634 0.49 0.429 0.518 0.105 20.33 

··--" Selenium 82 0.836 0.817 0.499 0.717 0.189 26.34 

Silve"r 107 0.074 0.045 0.038 . 0.052 0.019 36.36 

Silver 109 0.029 0,038 0.045 0.037 0.008 20.67 

. ·, Strontium 86 61.25 56.45 60.13 . 59.28 2.51 ·4.234 

Strontium 88 60.4 _ 57.37 59.68 59.15 1.584 2.678 

Thallium 203 0.1 o_.09. 0.074 0.088 0.013 14.86 

Thallium 205 0.082 0.085 0.071 0.079 0.007 9.466 

Tin 118 2.594 2.605" 2.498 2.566 0.059 2.304 

. Titanium 48 204:7 181.5 187.4 191.2 12.05 6,304 

Titanium 49 141.5 _128.1 130.6 133.4 7.106 5.328 

· · Uranium 238 0.802 0.83 0.781 0.804 0.025 3.077 

Vanadium 51 21.69 · 19.92. 22.05 21.22 1.14 5.373 

Zinc 66 41.44 41.46 39.37 40.76 - 1.197 2.937 

. - Zinc 67 46.26 43.79 45.41 45.15 · 1.258 2.787 

Zinc 68 38.32 37.47 37.65 37.81 0.448 1.183 

. .,· .... Internal Standard 
Factors: 

Lithium 6 1.238 1.226 1.202 1.238 nla nla 

. Scandium 45 1.376 1.323 1.339 1.376 nla nla 

_Indium. 115 1.27.4 1.282 1.286 1.274 nla n/a 

··._; Terilium 128 1.369 1.362 1.361 1.369 nla nla 

.... Terilium 130 1.336 1.33 1.33 1.336 n/a nla 

\ Lutetium 175 1.186 1.167 1.163 1.186 nla· nla 

- · Bismu~?10/03 a:iPAM 1.167 1.181 1.123 1.167 nla 31 of 36 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_10903C Analyst: Vaughn 

Units: µg/L (ppb) Lot: 

Sample Name: 00038-0071/10 Mean SD ¾RSD 
TimeStamp 1/9/03 23:35 

_ Aluminum 27 12970. 12120 13670 12920 779.9 6.036 
Antimony 121 0.31 0.336 0.311 0.319 O.Q15 4.599 
Antimony 123 0.277 0.364. 0.319 0.32 0.044 13.67 
Arsenic 75 5.396 5.205 4.863 5.155 0.27' 5.244 
Barium 135 443.2 436.3 446.8 442.1 5.36 1.213 
Barium 137 443.8 444 455.3 447.7 6.581 1.47 

r ,, 

Beryllium 9· 1.093 1.104 1.237' 1.145 0.08 7.009 
Boron 11 21.71 21.47 23.82 22.33 1.289 5.774 

Cadmium 111 0.917 0.957 1.067 0.98 0.078 7.911 
-:·, Cadmium 112 1.0j3 0.972 0.903 0.963 0.056 5.795 

Cadmium 114 0.811 0.881 0.843 0.845 0.035 4:139 
, ... Chromium 52 11,1.5 111 114.7 112.4 2.013 1.791 
_, .. Cobalt 59 8.419 8.894 9.972 .9.095 0.796 8.749 

Copper .. 63 . 21.9 21.26 21.69 21.62 0.327 1.514 
Copper 65 20.95 20.46 · 21.32 20:91 0.431 2.061 
Lead 206 192.6 193.3 186.8 190.9 3.579 1.874 
Lead 207 194.2 193.5 . 192.7 193.5 0.75 0.388 

. Lead 208 191.3 192 190.1 191.1. 0.941 0.492 
Lithium 7 ·o 0 0 0 0 0 

•·"'" Manganese 55 462.7 · 466.1 493.5 474.1 16.93 3.571 
. Molybdenum 95 1.629 1.686 1.837 1.718 0.107 6:245 . 
Molybdenum 97 1.566 1.612 1.629 1.602 0.033 2.045 

· .-.. Molybdenum · 98 1.585 1.585 1.578 1.583 0.004 0.239 
Nickel 60 66.75 65.4 69 67.05 1.82 2.715 

- Nickel 62 66.79 67.61 70.7 68.37 · 2.064 3.018 
Selenium 78 0.737 0.891 ,0.875 0.835 0.085 10.14 
Selenium 82 · ·0.657 0.714 0.536· 0.636 0.091 14.29 
Silver 107 0.069 0.066 0.069 0.068 0.002 2.715 
Silver 109 0.076 0.055 0.071 0.06_7 0.011 16.8 

· ··. Strontium 86. 92.26. 90.72 91.94 91.64 0.811 0.885 
':• 

Strontium 88 90.32 89,24 90.09 89.88 0.569 0.633 
·· Thallium 203 0.092. 0.162 · 0.102 0.119 0.038. · 31.9 

~-~ Thallium 205 0.095 0.119 0.111 0.108. 0.012 11.49 
Tin 118 2.934 2.971 2.944 2.95 0.019 0.647 

· c Titanium 48' 282 2a1.7 291 284.9 .5.268 1.849 
Titanium .' 49 ·156.4 161 155.7 157.7 2.873 1.822 
Uranium. 238 0.878 0.874 0.919 . 0.891 0.025 2.781 
Vanadium 51 28.11 30.25 27.64 28.67 1.393 4.859 

· Zinc 66 101.6 106 107.3 105 3.024 2.881 
.:~_zinc 67 120.8 127 123.1 123.6 3.177 2.57 

Zinc 68 105.2 105.4 105.6 105.4 0.203 ci.193 

.. ::.. Internal Standard 
Factors: 

Lithium 6 1.241 1.158 1.284 1.241 nla n/a _ ..... 
. Scandium 45 1.398 1.358 1.409 1.398 n/a n/a 
·indium 11'5 1.264 1.26 : 1.278 1.264 n/a n/a 

· Terilium 128 1.368 1.357 1.342 . ·1.368 n/a n/a 
· ·"Terilium 130 1.23 1.246 1.233 1.23 n/a n/a 
' i Lutetium 175 1.205 1.181 1.179 1.205 n/a· n/a 

Bismu~~10103 a:o2lAM · 1.159 1.169 1.158 1.159 n/a 32 of 36 n/a 
.'.'.'\. 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn • 

Units: µg/L (ppb) Lot: 

Sample Name: 00038-008 1/10 Mean SD ¾RSD 

TimeStamp 1/9/03 23:40 

Aluminum 27 11980 11520 11560 11690 251.6 2.153 

Antimony 121 0.22 0.317 0.367 0.301 0.075 24.84 

Antimony 123 0.205 0.242 0.257 0.235 0.027 11.38 

Arsenic 75 3.465 3.697 3.683 3.615 0.13 3.597 

Barium 135. 179.6 180.~ 181 180.4 0.706 0.392 

Barium 137 182.5 185.2 185.8 184.5 1.771 0.96 

Beryllium 9 0.885 0.891 0.999 0.925 0.064 6.964 

Boron 11 16.37 16.14 16.42. 16.31 0.153 0.936 

Cadmium 111 o.~58 0.373 0.373 0.368 0.009 · 2.386 

Cadmium· 112 0.365 0.364 0.408 0.379 0.025 6.653 

Cadmium 114 0.152 0.14 0.156 0.149 0.008. 5.519 

Chromium 52 . 28.97 29.62 31.42 ·30 1.266 4.22 

»~ Cobalt . 59. 10.1 9.988. 10.47 10.19 0.25 2.451 

Copper: 63 20.38 21.42 21.76 21.19 0.718 3.388 

Copper 65 .20.73 21.34 21.79 21.29 0.533. 2.503 

Lead 206 18.13 17.9 17.86 17.96 0.144 0.804 

Lead 207 18.22 18.1-4 18.26 18.21 0.059 0.325. 

~ Lead 208 18.21 ·. 18.34 18.14 18.23 0.102 0.557 

Lithium . 7 0 0 0 0 0 0 

· .,._ Manganese 55 314.5 316 323.2 317.9 4.663 . 1.467 .. 

Molybdenum 95 1.201 1.214 1.122 1.179 0.05 4.236 

Molybdenum 97 1.16 1.197 1.088 1.148 0.055 4.824 

• •· Molybdenum 98 1.107 1.164 1.148 1.139 0.029 2;562 

Nickel 60 30.57 .32.28 32.37 31.74 1.015 3.197 

., Nickel 62 30.62 31.91 31.64 31.39 0:676- 2.153 

Selenium 78 0.415 0.794 0.678 0.629 0.194 30.88 

Selenium 82 0.788 0.508 0.805 0.7 0.167 23.83 

Silver 107 0.062 0.054 0.069 0.062· 0.008 12.47 

Silver 109 0.047 0.05 0.045 0.047. 0.003 5.369 

- ~ Strontium 86 56.19 58.5 57.43 57.37 1.154 2.0111 

Strontium 88 56.4 57.73 57.09 57.07.. 0.663 1.161 

Thallium 203 0.096 0.083 0.122 0.1 0.02 19.59 

-~,;. Thallium 205 0.085 0.073 0.093 0.084 0.01 11.95 

Tin 118 2.637 .. 2.57 2.785 2.664 0.11 4.121 

Titanium 48 174.6 176.8 192 181.1 9.444 5.214 

_ Titanium 49 125.9 140.9 144 136.9 9.691 7.076 

Uranium 238 · 0.685 0.675 0.693 0.684 0.009 1.299 

Vanadium 51 21.29 21.6 23.27 22.05 1.062 · 4.817 

Zinc 66 46.87 47.41 47 47.1 0.283 ·o.6 

.. :.. Zinc 67 53.89 55.18 54.4 54.49 0.649 · 1.191 

Zinc . 68 42.04 44.03 44.01 43.36 1.143 2.637 

,··· Internal Standard 
Factors: 

,..-~·- Lithium 6 1.251 1.24 1.265 1.251 n/a n/a 

Scandium 45 1.289 1.349 1.411 1.289 nla n/a 

· indium 115 1.278 1.27q · 1.283 1.278 nla n/a 

Terilium 128 1.373 1.365 1.378 1.373 n/a n/a 

~ 'Terilium 130 1.323 1.322 1.322 1.323 n/a nla 

I Lutetium 175 1.181 1.2 1.18 1.181 nla nla 

-~ Bismu~~10/03 8:~0AM. 1.169 1.153 1.165 1.169 nla 33 of 36n/a 

125 ~-



Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Expe~iment:_ 10903C Analyst: Vaughn 
Units: µg/L (ppb) Lot: 

Sample Name: CCV3 Mean SD %RSD 

TimeStamp 1 /9/03 23:45 

Aluminum 27 120 136.8 128.3 128.3 8.401 6.546 

Antimony 121 23.45 24.33 24.81 24.2 0.69 . 2.852 

Antimony . 123 23.36 24.55 25.7 24.54 1.172 4.777 

Arsenic 75 23.76 23.28 23.67 · 23.57 0.256 1.085 
Barium 135 24.52 25.15 24.66 24.77 0.328 1.326 

- ·• 
Barium 137 24.96 25.23. 24.64 24.95 0.294. 1.177 

Beryllium 9 24.65 23.95 23.7 24.1 0.495 2.055 
Boron 11 124.1 142.2 125.6 130.6 10:04 7.684 
Cadmium 111 24.49 25.15 24.86 24.83 0.329 1.323 

"·'1 Cadmium 112 24.l:i3 25.24 25.11 24.93 0.432 1.732 
Cadmium 114 · 24.64· . 25.39 25.23 25.09 0.398 1.588 , __ . 

Chromium 52 25.59 24.93 23.44 24.65 1.099 4.458 
- , Cobalt 59 26.4 24.66 23.4 24.82 1.505 6.063 

Copper" 63 25.58 25.15 24;07 24.94 0.777 3.115 
· Copper 65 25.06 24.44 25.64 25.05 0.601 2.401 

__ Lead 206 26.1 24.8 · 24.68 25.19 0.788 3.128 
· Lead 207 25.52 24.47 25.26 25.08 0.543 2.167 

.. Lead 208 25.37 24.78 24.95 25.03 0:304 · 1.216 

Lithium 7 0 0 0 0 0 0 
.• 

Manganese·· 55_ 26.33 · 23:.47 24.79 24.86 1.431 5.757 
.. . Molybdenum 95 24.81 24.42 · 25.16 24.79 0.368 1.482 

· Molybdenum 97 24.81 24.53 24.71 24.68 0.144 0.582 
··--- Molybdenum 98 . 24.83 24.58 24.46 24.62 0.19 0.772 

Nickel 60 25.29 24.3 23.64 24.41 0.831 ·3.403 
,- Nickel 62 26.68 25.48 24.86 25.67 0.923 3.596 

.,-- Selenium 78 24.45 23.5 25.09 24.34 0.798 3.277 
Selenium 82 23.72 23.15 24.34 23.73 0.594 . 2.503 

Silver 107 '25.06 25.46 25.34 25.29 0.206 0.813 
Silver 109 24.62 25.71 24.96. 25.1 0.559 2.226 
Strontium 86 26.13 24.89 24.96 25.33 0.696.• 2.74} 
Strontium 88 25.05 . 25.09 24.75 2~C96- 0.185 0.739 
Thallium 203 25.96 25.64 25.44 25.68 0.262 1.018 

·· Thallium 205 26.65 25.28 25.48 25.8 0.738 2.859 
Tin 118 25.03 25.03 24.84 · 24.97 0.107 0.429 

.· Titanium 48 26.47 24.87. 24.94 25.43 0.902 3.548 .. 
_ ~- Titanium 49 25.12 25.13 24.02 24.75 0.639. 2.58 

,Uranium 238 24.53 23.5 23.92 23.99 0.518. 2.16 
Vanadium 51 . 24.03 24.74 24.19 24.32 0.375 1.543 
Zinc 66 48.07 46.89 49.31 48.09 1.208 2.512 
Zinc 67. 51.34 49.32 47.61 · 49.42 1.868 3.78 
Zinc 68 48.55 45.81 45.46 46.61 1.692 3.63 

· · ·. Internal Standard . · 

Factors: 

-~Lithium 6 1.129 .1.154 1.11 1.129 n/a nla 
•. ,Scandium 45 1.344 1.258 1.271 1.344 nla nla 

, lndium 115 1.189 1.2 1.196 1.189 nla nla 
Terilium 128 1.212 1.199 1.2 1.212 n/a n/a 

:·'•rerilium 130 1.23 1.209 1.202 1.23 n/a n/a 
i Lutetium 175 1.157 1.133 1.139 1.157 n/a nla 

-.. Bismu~?10/03 8:0~0AM 1.13 1.097 1.084 1.13 n/a 34 of 36n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: Vaughn 

. Units~ µg/L (ppb) 
Lot: 

· Sample Name: CCB3 Mean ·so ¾RSD 

TimeStamp 1/9/03 23:50 

Aluminum 27 2.775 2.499 2.394 2.556 0.197 7.698 

~ 
Antimony 121 0.628 0.446 0.257 0.444 0.186 41.87 

Antimony 123 0.588 · 0.391 0.279 0.419 0.156 37.25 

··- Arsenic 75 -0.033 0.034 0.007 0.003 0.033 1283 

• Barium 135 -0.026 0.022 -0.007 -0.004 0.024 645.5 

• .. , Barium 137 0.091 0.021 0.06 0.057 0.035 .61.82 

,-- .. Beryllium 9 -0,012 -0.01 0.001 -0.007 0.007 · 98.91-

Boron 11 1.116 0.665 0.417 0.733 0.354 48.38 

· Cadmium 111 .. 0.072 -0.035 -0.008 -0.038 0.032 83.03 

Cadmium 112 0.005 -0.003 - 0.002 0.001 0.004 354.6 

Cadmium 114 -0.005 0.003 0.001 0 0.004 849.5 

.. Chromium. -!52 0.321 0.217 0.366 0.302 0.076 25.35 · 

Cobalt 59 -0.007 -0.011 -0.012 -0.01 0.003 28.16 

' - Copper 63 -0.05 -0.025 -0.06 -0.045 0.018 · 40.74 -

Copper 65 -0.022 -0.015 -0.01 -0.016 0.006 37.92 

Lead 206 0.016 0.013. -0.013 0.005 0.016 300.8 

-·- Lead 207 0.021 0.019 -0.006 0.011 0.015 131.4· 

· Lead · 208 O.D18 0.014 0 0.011 0.01 91.76 
J 

· · Lithium 7 0 0 0 0 0 0 

___ Manganese 55 0.078 0.049 0.04 0.056 0.02 35.7 

Molybdenum 95 0.049 0.024 0.018 0.03. 0.016 53.44 

, Molybdenum 97 0.018 0.043 -0.002 0.02 0.023 114.8 

Molybdenum 98 0.057 0.044 0.02 0.04 0.019 47.25 

' Nickel . 60 -0.025 -0.026 -0.029 -0.027 0.002 6.818 

Nickel 62 -0.029 -0.037 -0..115 -0.06 0.047 78.37 

'· Selenium 78 0.505 0.287 -0.009 0.261 0.258 98.72 

.---Selenium 82 -0.195 - 0.35 0:185 0.114 0.279 246.1 

Silver 107 -0.002 -0.007 -0.009 . -0.006 · 0.004 65 

Silver 109 0.002 -0.005 -0.004 -0.002 0.004 173.5 

Strontium 86 0.069 0.029 0.076 0.058 0.026 44.33 
- ~ .... 

Strontium 88 0.037 0,029 0;024 0.03 0.007 21.65 

Thallium 203 · 0.048 0.034 0.026 0.036 0.011 31.38 

Thallium 205 0.061 0.037 0.008 0.036 b.027 75.26 

.::o.Tin 118 0.035 0.037 0.031 0.035. 0.003 8.66!i 

Titanium 48 0.075 0.059 0:094 0.076 0.017 22.96 

Titanium· 49 -0.214 0:197 0 -0.006 0.206. 3630 · 

Uranium 238 0.002 0 -0.002 0 0.002 825.6 

VanadiulTl 51 -0.011 -0.073 -0.037 -0.04 0.031 77.25 

. Zinc: 66 -0.073 -0.072 -0.08 -0.075 0.004 5.892. 

Zinc 67 0.035 0.001 -0.098 -0.021 0.069 334.6 

-- 68 -0.081 Zinc -0.039 -0.022 -0.047 0.03 63.87 

Internal Standard 
_ .. ·Factors: 

·uthium 6 1 .. 119 1.116 1.173 1.119 nla n/a 

.. :-.Scandium 45 1.23 1.135 1.188 1.23 nla n/a 

Indium 115 1.155 _1.128 1.11 1.155 nla n/a 

'rerilium 128 1.151 1.13 1.131 1.151 n/a- n/a 

.Terilium 130 1.17 1.153 1.13 1.17 n/a n/a 

.utetium 175 1.125 1.105 1.088 1.125 - nla_ nla 
I 

1-)ismu~?10/03 s:cf2i°AM 1.051 1.021 1.03 1.051 n/a 35 of 36 ~/a 
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Instrument ID: Thermo Elemental Excell 
Experiment:_ 10903C ____ _ 
Units~ µg/L (ppb) - ·-

' 
. Sample Name: 

TimeStamp 

: '• Aluminum 
t Antimony 

· Antimony 
r-
! Arsenic 
1
,: ... ' Barium 

Barium 

P Beryllium 
I 

1 ,. Boron 
Cadmium 

:·--sc Cadmium 
I ! Cadmium 
' -·· Chromium 

Cobalt 
~"-:: 

Copper_ 
: . Copper 

Lead 
;:-,: Lead 

I Lead 
Lithium 

,:~ Manganese 
1 Molybdenum 

Molybdenum . 

. - . Molybdenum 
) Nickel 
1._ Nickel 

Selenium 
' ·c Selenium 
' Silver 

Silver 
~= Strontium 
/ Strontium 

Thallium 
Thallium 

;:-:-.... 

i Tin 
! . Titanium 

Titanium 
(-cc. Uranium 

I ,Vanadium 
- '"zinc 

,;..Zinc 

\ .Zinc 
l -

Internal Standard r '·Factors: 
{ .' 

27 

121 
123 

75 
135 
137 

9 
11 

111 
112 

·_ 114 

52 
59 
63 
65 

206 
207 
208 

7 
55 
95 
97 
98 
60 
62 
78 
82 

107 
109 
86 
~8 

203 
205 
118 
48 
49 

238 
51 
66 
67 

·68 

Lithium 6 
f ~Scandium 45 
i ' , -.Indium 115 
\ . 

Terilium 128 
,:-.Terilium 130 
i . 
I ,Lutetium 175 i . 

Bismu~?10/03 8:'0~0AM 

00038-010 1/10 
1/9/03 23:55 

11790 

0.412 
0.339 
3.99 

220.4 
225 

0.911 
16.38 
0.543 

. 0.668 
0.47 

18.61 
10.47 
22.04. 

22.23 
25.56 
26.03 
26.57 

0 
336.1 

1.2 
1.2 

1.104 
25.91 
27.02 
0.513 
0.857 
0.048 
0.032 
63.29 
63.11 
0:062 
0.084 
2.581 
181.6 
129.4 · 
0.733 
25.23 
49.71 · 
56.34 
46.02 

1.219 
1.398 
1.274 
1,362' 
1.293 
1.181 
1.128 

10970 

. 0.389 
0.429 
3.735 · 
218.8 
219A 
0.94q 
16.01 
0.754 
0.675 
0.482 
17.76 
.10.63 
21.7 

21.31 
26.29 

26.9 
26.98 

0 
320.5 
1.154 
1.096 
1.081 
~5.6 

25.97 
0.353 
0.612 
0.049 
0.064 
60.94 
61.74 
0.107 · 
0.091. · 
2.539 

182 
131.8 
0.752 
22.02 
48.18 
53.84 
44.54 

1.238 
1.348 
1.276 
1.365 

1.29. 

1.191 
1.161 

11330 

0.381 
0.323 
3.615 
220.8 
218.1 . 

0.937 
17.16 
0.691 
0.731 
0.549 
17.05 
10.46 
21.39 
20.59 
26.78 
27.01 
26.93 

0 
310.2 
1.091 
1.193 
1.073 
25.59 
24.66 

0.84 
0.812 

,0.061 
0.05 
62.3 

60.81 
O.OQ5 
0.103 
2.704 
182.8 
133.8 
0.764 
22.31 

46.2 
55.47 
43.35 

1.21 
1.326 
1.266. 
1.364 
1.265 
1._186 
1.168 

Method: EPA 6020/200.8 
Analyst: Vaughn 

Lot: _______ _ 

Mean 

11370 

0.394 
0.364 

3.78 · 
220 

220.8 
0.931 
1'6.52 
0;663 
0.691 

0.5 
17.81 
10.52 · 
21.71 
21.38 
26.21 

. 26.65 

26.83 
0 

322.3 
1.148 
1.163 
1.086 
25.7 

25.88 
- 0.569 

0.76 
0.052. 
0.049 
62.18 
61.89 
0.088 

. 0.093 
2.608 
182.1 
131.7 
0.75 

23.19 
48.03 
55.21 
44.64 

1.219 
1.398 
1.274 
1.362 · 
1.293 
1.181 
1.128 

SD 

411.5 
0.016 
0.057 
0.191 
1.082 
3.642 
0.018 
0.588 
0.108 
0.035 

.· 0.043 
0.783 
0.094 
0.327 
0.824 
0.616 
0.535 
0.222 

0 
13.05 
0.054 
0.058 

· 0.016 
0.182 
1.179 
0.248 

0.13 
0.007 
0.016 
1.176 
1.159 
0.023 
0.009 
0.086 
0.606 
2.204 
0.016 
1.772 
1.757 

1.27 
1.337 

n/a 
nla 
nla 
n/a 
n/a 
n/a 
n/a 

%RSD 

3.62 
4.117 
15.64 
5.061 
0.492 
1.649 
1.961 
3.559 

· 16.34 
5.027 
8.546 
4.398 
0.895 
1:508 
3.855 
2.349 
2.008 
0.827 

0 
4.048 
4.727 
5.001 
1.498 
0.708 
4.556 
43.67 
17.14 
13.62 
32.69 
1.891 
1.872 
26.23 
10.21 

3.29 
0.333. 
1.674 
2.13 

7.644 
3.658 
2.299 
2.995 

n/a 
n/a 
n/a 
n/a 
n/a 
nla 

36 of 36n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_ 10903C Analyst: VPUSEY 
Units:· µg/L (ppb) Lot: 

. .' Sample Name: CCV4 Mean SD %RSC 

TimeStamp 1/10/03 0:05 

Aluminum 27 130.8 124.4 128 127.7 3.183 2.492 
Antimony 121 . 23.77 24.79 25.61 24.73 0.924 3.737 

-- Antimony 123 24.03 25.39 25.38 24.93 0.783 3.141 
· Arsenic 75 23.83 . 22.96 24.18 23.66 0.625 2.641 

Barium 135 25.04 24.85 25.14 25.01 0.144 0.576 
Barium 137 25.24 24.62 25.15 25.01 0.334 1.337 
Beryllium 9 24.67 24.74 25.43 24.95 0.42 1.682 

. Boron 11 130' 122.4 127.9 126.7 3.918 3.091 · 
Cadmium 111 24.78 25.02 25.37 25.05 0.295 1.179 

-·- Cadmium 112 25.06 25.21 25.29 '25.19 0.116 0.46 
Cadmium 114 24.16 25.1 25.52 24.92 0.697 2.797 
Chromium· 52 24.97 23.39 25.77 24.71 1.208 4.88.7 

-·- Cobalt 59 25.19 24.44 26.23 25.29 0.898 3.551 
Copper· -·- 63 25.87 - 25.14 27.4 26.14 1.155 4.417 
Copper . 65 25,02 23.99 2~.63 24.88 0.828 3.329 
Lead 206 24.17. 25.07 24.28 24.51 0.491 2.002 
Lead 207 24,25 25.03 24.54 24.6 · 0.396 1.609 

·Lead .208 24.44 24.96 24.48 24.63 0.292 1.1.86 

Lithium 7 0 0 0 0 0 0 
· - Manganese 55 25.85 24.71 26.69 25.75 0.996 3.868 

Molybdenum · 95 24.94' 24.89 25.69 25.18 0.447 1.775 
Molybdenum 97 25.08 25.01. 25.16 25.08 0.073 0.291 

1 .. Molybdenum 98 24.98 24.98 25.15 25.04 0.1.01 0.403 
Nickel· 60 24.78 25.29 26.18 25.42 0.708 2.787 

' ·Nickel 62 25.82 27.95 25.64 26.47 1.288 4.864 
Selenium 78 24.71 24.5 24.89 24.7 0.192 0.779 
Selenium 82 25.-11 24 24.39. 24.5 0.562 2.292 
Silver 107 24.98 25.31 25.4 25.23 0.22 · 0,873· 
Silver 109 24.95 24.45 24.83 24.74 0.262 '1,057 

. ._, Strontium 86 25.75 25.31 26.32 25.79 0.505 1.95,8 
Strontium 88 25.33 24.84 26.31 25.5 0.749 2.937 .· 
Thallium 203 24.67 25.46' 24.72 24.95 0.441 1.767 

. ·-.Thallium 205 24.72 25.44 24.96 25.04 0.369. 1.473 
-Tin 118 25:41 25.77 26.16 . 25.78 0.374 1.45 
Titanium 48. 25.23 23.83 26.27 25.11 1.222 4.865 
Titanium 49 26 22.61. 25.96 24.86 1.946 7.829 
Uranium 238 23.38 22.97 23.1 23.15 0.209 0.904 

.Vanadium 51 24.72 25.09 28.23 26.01 1.929 7.414 
Zinc 66 47.17 48.29 48 .. 14 47.87 0,605 1.264 

· '•Zinc· 67 47.97 53.24 · 52.46 ·51.22 2.843 5.549 
i Zinc 68 4i.13. 50.09 48.53' 48.58 1.478 3.042 

,-Internal Standard 
Factors: 

Lithium 6 1.201 1.138 1.162 1.201. nla n/a 
, · Scandium 45 1.281 1.255 .1.349 1.281 n/a . n/a 
: .... indium 115 1.185 1.198 1.208 1.185 n/a n/a · 

Teriliuni 128 1.202 1.194. 1.22 1.202 n/a n/a 
·Terilium 130 1.215 ,(213 1.21 · 1.215 n/a n/a 
'Lutetium 175 1.132 · 1.153 1.14 1.132 n/a nla 

Bismu~?10/03 8JftfAM 1.039 1.043 1.007 1.039 
2 +"% of 11 + 36 n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Expe~iment:_· _10903C 
Analyst: VPUSEY 

Units: µg/L (ppb) 
Lot: 

Sample.Name: CCB4 Mean SD %RSD 

Ti.meStamp 1/10/03 0:10 

': 
· Aluminum 27 3.399 2,65 2.516 2.855. 0.476 16.66 

Antimony 121 0.64 0.43 0.269 0.446 0.186 41.62. 

Antimony 123 0.697 0.404 0.263 0.455 0.222 48.76 

· Arsenic 75 0.079 0.032 -0.063 0.016 0,072 451.6 

Barium 135 0.002 0.013 . -0.047 -0,011 0.032 304.4 

-·· Barium 137 0.054 0.033 0.026 0.038 0.014 38.53 

Beryllium 9 0.028 -0.007 0.024 0.015 0.019 127.8 

: Boron 11 .1.332 0.748 0.275 0.785 0.529 67.41 

Cadmium 111 -0.007 -0.016 -0.052 -0.025 0.024 94.25 

Cadmium 112 -0.005 -0.004 0.018 0.003 0.013 413.7 

Cadmium 114 -0.027 -0.001 -0.02 -0.016 0.014 85.89 

· Chromium 52 b.275 0:235 0.281 0.264 0.025 9.426 

r··- Cobalt . 59 -0.013 -0.01 -0.016 -0.013 0.003 26.25. 

Copper 63 -0.032 -0.086 . -0.063 -0.06 0.027 45.33 

- Copper 65 -0.027 -0.045 -0.026 -0.033 0.011 33.38 

,.,._ Lead 206 0.01 -0.01 -0.006 -0.002 0.01 554.5 

I 
207 Lead 0· -0.011 · -0.02 -0.01 0.01 98.59 ·. 

( Lead 208 0.011 -0.008 -0.009 -0.002 0.011 582.1 

Lithium 7 0 0 0 0 0 0 

Manganese 55 0.029 0.027 0.014 . 0:023 0.008 36.54 

Molybdenum 95 0.063 0.037 0.018 0.039 0.022 56.57 · 

Molybdenum . 97 0.031 Q.047 0.039· 0.039 0.008 20.73 

,-- Molybdenum 98 0.064 0.04 0.023 0.042 0.02 48.39 

Nickel 60 -0.021 . -0.036 -0.014 -0.024 0.011 47.57 

/. 
Nickel 62 -0.101 -0.094 . -0.061 -0.085 0.021 25.t3 

__ Selenium. 78 0.579 0.011 .0.394 0.328 0.289 88.19 

Selenium 82. 0 .. 157 0.127 · -0.157 · 0.042 0.173 409.1 

Silver 107 -0.002 -0.007 -0.003. ~0.004 6.002 60.3 

Silver 109 0.001 -0.005 · -0.005 · .0:003 '0.004, 101.6 

Strontium 86. 0.002 0.099 0.082 0.061 0.052 85.n 

Strontium 88 0.032 · 0.037. 0.026 0.032 0.006 18.19 

Thallium ··203 0.061 0.012 -0.021 0.017 0.041 . 236.1 

--Thallium 205 0.039 · 0 -0 .. 003 0.012 0.023 - 195.2 

Tin 118 0.025 0.029 0.014 0.023 0.008 33.93 

Titanium. 48 0.08 0.07 0.072 0.074 0.005 7.264 

~- Titanium 49 -0.023 0.097 -0.207 -0.045 0.153 343.5 

· Uranium 238 0.003 0.004 0 0.002 0.002 75.7 

. Vanadium 51 -0.065 -0.068 -0.07 -0.068 0.003 3.793• 

Zinc 66 . -0.063 -0.047 -0.094 -0.068 0.024 35.46 

•'. 

Zinc· 67 
i 

· 0.056 -0.081 -0.008 -0.011 0.069 640 

'Zinc· 68 -0.-062 -0.069 -0.082 -0.071 0.01 14.02· 

·· Internal Standard 
Factors: 

__ Lithium 6 1.178 1.191 1.168 1.178 n/a n/a 

i Scandium 45 1.215 1.209 1.195 1.215 n/a nla 

·. Indium 115 1.163 1.149 1.148 . 1.163 n/a nla 

Terilium 128 1.179 1.159 1.156 1.179 n/a n/a 

( ·rerilium 130 1.188 1.177 1.162 1.188 . n/a n/a 

I. Lutetium 175 1.123 1.105 1.129 1.123 nla nla 

Bismu,?10/03 s:ot°AM 1.066 1.046 1.045 1.066 3 +n% of 11 + 36 n/a 

r~ 131 
I 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: VPUSEY 

Units: µg/L (ppb) 
Lot: 

Sample Name: 03945-004 1/10 Mean SD ¾RSD 

TimeStamp 1/10/03 0:15 

· Aluminum 27 2229 2131 2161 2173 50.07 . 2.304 

! 
1 • Antimony 121 0.141 0.115 0.063 0.106 0.04 37.4 

Antimony 123 0.208 0.169 0.058 0.145 0.078 53.89 

-- Arsenic 75 -0.101 -0.107 0.188 -0.007 0.168 2507 

: Barium 135 11.63 12.43 12.26 · 12.11 0.418 3.457 

.. 
Barium 137 11.62 12.27 11.98 11.96 0.327 2.738 

-- Beryllium -9 0.05 0.075 . 0.072 0.065 0.014 21.07 

Boron 11 0.683 0.486 0,506 0.559 0.109 19.43 

'Cadmium. .111 0.1.01 0.025 -Q.047 0.026 0.074 279.3 

Cadmium 112 0.082 0.079 0.084 0.082 0.003 3.228 

Cadmium 114 -0.0~4 -0.035 -0.05 -0.043 0.008 18.07 

Chromium 52 3.522 3.402 3.913 3.612 0.267 7.403 

Cobalt 59 0.103 0.085 0.108 0.099 0.012 12.06 · 

·- Copper 63 0.566 0.641 0.638 0.615 0.042 6.897 

Copper· 65 0.605 0.708 0.643 . 0.652 0.052 7.995 

Lead 206 3.593 3.479 3.558 3.543 0.059 - 1.657 

. ~- Lead 207 3.768 3.563 .. 3.795 3.709 0.127 3.419 

i • Lead 208 3.804 3.56 3.745 3.703 0,127 3.438 

· -· Lithium 7 0 0 0 0 0 0 

__ Manganese 55 1.286 1.314 1.374 1.325 0.045 3.385 

. Molybdenum 95 . 0.483 .0.459 ·9.443 0.462 . 0;02 4,392 

, _·· Molybdenum 97 0.412 0.391 0.419 0.407 0.o15 3.628 

Molybdenum 98 0.419 0.429 0.37 0.406 0.032 7.778 

[-· Nickel 60 0.578 0.599 ·o.634 0.604 0.029 4.728 

Nickel 62 0.567 0.682 0.623. 0.624 0.058 9.224 

Selenium 78 0.695 0.397 0:44 0.511 0.161 31.6 

-- Selenium 82 0.103 -0.336 0.543 0.104 0.44 424.5 

Silver 107 0.015 0.004 -0.006 0.004 0.01 . 231.6 

Silver 109 -0.001 0.005 0 0.001 0.003 271.7 

Strontium 86 26.59 26.97 28.09 27.22 0.78 2.868 

Strontium 88 26.32 26.87 26.74 26.65 0:286 1.07:2 

Thallium 203 -0.024 -0.073 -0.026 -0.041 0.027 66.98 

Thallium 205 -0.037 -0.037 -0.049 -0.041 0.007 16.63 

-: Tin 118 1.353 1.471 1.357 1.394 0.067 4.822 

.,, Titanium 48 27.41 25.9 28.13. . 27.15 1.14 4.199 

Titanium 49 22.18 21.12 .27.64 23.65 3.503 1.4.81 

-- Uranium 238 0.591 0.593 0.554 0.579 0.022· 3.747 

Vanadium 51 3.922 4.018 4.285 4.075 0.188 4.618 

'·•Zinc 66 0.'741 0.802 0.868 0.804. 0.064 7.929 

Zinc 67 3.321 3.241 · 3.121 3.228 0.101 3.116 

:Ziric 68 0.342 0.23 · 0.278 0.283 0.056 19.75 · 

Internal Standard 
···- Factors: 

! 
Lithium 6 1.157 1.125 1.192 1.157 n/a n/a 

-- Scandium 45 1.25 1.277 1.307 1.25 n/a n/a 

i Indium 115 1.165 1.167 1.149 1.165 n/a n/a 
I 

'- · Terilium 128 1.235 1.225 1.184 1.235 n/a nla 

Terilium 130 1.208 1.208 1.205 1.208 n/a • n/a 

r·-. . 
·/ · L~tetium 175 1.113 1.104 - 1.12 1.113 n/a nla 

'· Bismu~?10/03 8:ot°AM 1.062 1.045 1.031 1.062 4 l!fu of 11 + 36_nla 

r 132 
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Instrument ID: Thermo Elemental Excell 

Method: · EPA 6020/200.8 

Experiment:_10903C 
Analyst: VPUSEY 

Units: µg/L (ppb) 
Lot: 

u Sample Name: 03945-0051/10 Mean SD ¾RSD 

TimeStamp 1/10/03 0:20 

[ Aluminum 27 949 1022 1039 1003 47.79 4.763 

· Antimony 121 . -0.004 -0.003 0.012 0.002 0.009 539 

Antimony 123 0.057 0.05 -0.036 0.024 0.052 221.2 

i i Arsenic 75 0.122 -0.011 0.068 0.06 0.067 112 
I 

Barium 135 6.723 6.691 6.996 6.803 0.168 2.466 

--- Barium 137 6.932 6.893 7.067 · 6.964 0.091 1.309 

Beryllium 9 0.083 0.058 0.069 0.07 0.012 17.23 

' Boron 11 0.183 0.253 0.373 0.27 0.096 35.56 

Cadmium 111 o.cio6 0.015 -0.008 0.004 . 0.011 256.2 

Cadmium 112 0.0'1.4 0.093 0.071 0.079 · 0.012 14.56 

~-... Cadmium 114 -0.01 -0.003 0 . -0.005 0.005 117.1 

Chromium 52 2.4 2,355 2.493 2.416 0.071 2.931 

r Cobalt 59 0.067 0.056 0.069 0:064 0.007 10.79 

l__; Copper· 63 0.762 0.664 0.778 . 0.735 0.062 8.415 

Copper 65 0.685 0.7 0.683 0.689 0.009 1.295 

I: Lead 206 1.341 1.32 1.406 1.355 0.045 3.316 

' Lead 207 1.266 1.336 1.345 ·1.316 0.043 3.28 
I 
L._ Lead 208 1.343 1.356 1.423 1.374 0.043 3.123 

Lithium 7 0 0 0 0 0 0 

r 55 1.189 1.151 1.233 1.191 0.041 3.447 
1 Manganese 
L, Molybdenum 95 0.197 0.176 · 0.208 0.194 0.016 8.449 

Molybdenum 97 0,147 0.143 0.212 0.167 0.039 23.15 

1 Molybdenum 98 0.155 0.162 · . 0.136 0.151 0.014 8.972 

' Nickel 60 0,578 0.577 0.603 0.586 0.015 2.486 
L_ 

Nickel 62 0.562 0.508 0.661 0.577 0.078 13.46 

c- Selenium 78 0.588 0.629 0.362 0.526 0.144 27.4 

l , Selenium 82 0.795 0.402 0.852 0.683 0.245 35.83 

L. .. Silve~ 107 0 0 0 0 0 93.45 

Silver 109 0.005 -0.004 0 0 0.004 1859 

Strontium 86 8.675 8.572 7.927 8.392 0.406 4.833 

) __ Strontium 88 8.171 8.058 7.938' 8.056 0.117 ~.447 

Thallium 203 ~0.051 · -0.047 -0.058 -0.052 0.005 10.38 

r- Thallium 205 -0.05 -0.042 --0.059 .. -0.05 0.009· 16.96 

i Tin 118 1.472 1.472 1.406 1.45 0.038 2.622 
L 

Titanium 48 16.9 15.39 15.96 16.08 0.765 · 4.754 

, Titanium 49 15.17 11.31 11.33 . 12.6 2.223 17.64 

t Uranium 238 0.559 0.542 0.546 0.549 0.009 1.651 

L Vanadium 51 2.192 1.893 2.861 2.315 0.496 21.41 

Zinc 66 0.548 0.563 0.599 Q.57 0.026 4:59 

l i Zinc 67 2.124 2.185 2.348 2.219 · 0.116 5.212 

JZ,nc. 68 0.328 0.457 0.36 0.382 0.068 17.7 

•1 lntemal Standard 
i : Factors: 
I 

[ Lithium 6 1.112 1.136 1.158 1.112 n/a n/a 

1 Scandium 45 1.207 1.159 1.201 1.207 n/a n/a 

J Indium 115 1.165 1.149 1.154 1.165 nla n/a 

Terilium 128 1.207 . 1.203 1.202 ·1.207 n/a n/a 

p Terilium 130 1.182 1.203 1.192 1.182 n/a n/a 

L Lutetium 175 1.112 1.09 1.11 1.112 n/a n/a 

Bismu1?10,03 s-&>RM 1.066 1.056 1.059 1.066 5 +"!fu of 11 + 36 n/a 
r . 133 ·-:.: 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_10903C 
Analyst: VPUSEY 

Units:· µg/L (ppb) . Lot: 

Sample Name: ccvs Mean SD ¾RSD 

TimeStamp 1/10/03 0:24 

Aluminum 27 139.8 131.3 129.5 133.5 5.46 4.089 

Antimony 121 23.35 24.74 25.04 24.38 0.9 3.691 

- Antimony 123 23.37 24.84 24.44 24.22 0.757 3.127 

Arsenic 75 24.22 23.35 24.07 · . 23.88 0.464 1.941 

Barium 135 25.51 24.62 25.27 25.13 0.458 1.824 

"-·- Barium 137 24.88 25.31 24.38 24.86 0.468 1.883 

. Beryllium 9 24.66 23.9 25.83 24.8 0.973 3.922 

Boron 11 ·147 125.1 138.1 . 136.7 11.02 · 8.06 

Cadmium 111 . 24.36 24.93 24.91 24.73 0.32 1.293 

Cadmium 112 24.53 24.57 24.22 24.44 0.19 0.779 

Cadmium 114 24.83 24.92 24.71 24.82 0.107 · 0.43 

Chromium 52 25.14 23.71 24.96 24.61 0.777 · "3.156 

--- Cobalt 59 24.45 23.55 25.9 24.63 1.185 4:811 

Copper· 63 25.22 23.71 24.11 24.35 0.783 3.218 

Copper 65 25.05 24.01 · 24.79 24.61 0.542 2.202 

-- Lead 206 24~74 26.06 25.71 25.5 0.685 2.685 · 

Lead 207 25.07 25.47 24.85 25.13 0.316 1.259 

Lead 208 25.08 25.55 25.28 25.31 0.233 0.922 

Lithium 7 ·O 0 0 0 0 0 

Manganese 55 . 25.52 23.5 24.75 24.59 1._016 4.133 

Molybdenum 95 24.61 24.69 24.24 24.51 · 0.241 0.983 

Molybdenum 97 24.88 24.65 25.11 24.88 0.231 0.927 

-. Molybdenum 98 24.22 24.41 24_.8 24.48 0.297 1.215 

Nickel 60 25.28 24.68 26.07 25.34 0.7 2.761 

Nickel· 62 24.67 . 24.37 24.56 24.53 0.153 0.622 

--· Selenium 78 24.61 23.82 24.49 24.31 0.426 1.755 

Selenium 82 . 24:36 · 24.13 24.85 24.45 0_.368 1.507 

Silver 107 24.26 25.15 24.84 24.75. · 0.451 1.822 

Silver 109 24.19 24.76 24.86 24.6 0.36 1.461 

Strontium 86 25.68 25.08 25.74 25.5 0.367 1.44 

Strontium 88 25.42 25.01 25.28 . 25.24 0.212 o._B3B 

Thallium 203 25.22 25.18 . 25.57 25.32 0.215 0.848 

--Thallium 205 25 25.58 25.74 25.44 0 .. 388 1.525 

Tin 118 24.66 25.7 25.25 25.2 0.52 2.062 

Titanium 48 25.46 24.5 26.01 25.32 0.767 3.028 

__ Titanium 49 23.69 23.71 23.12 23·_51 0.337 1.435 

Uranium 238 23.8_9 23.77 23.9 23.85 0.073 0.306 

Vanadium 51 26.75 23.24 25.14 25.05 1.757 7.013. 

Zinc 66 45.69 48.77 49.74 48.67 2.117 4.404 

Zinc 67 46.58 49.08 49.57 48.41 · 1.605 3.315 

Zinc 68 46.88 47:08 .48.69 47.55 0.994 2.09 

· · Internal Standard 
Factors: 

--Lithium 6 1.151 1.109 1.179 1.151. n/a n/a 

Scandium 45 1.256 1.2 1.238 1.256 n/a nla 

· Indium 115 1.127 · 1.142 1.128 U27 n/a · nla 

Terilium 128 1.143 1_.143 1.154 1.143 n/a nla 

Terilium 130 1.142 1.151 1.169 1.142 n/a nla 

Lutef1um 175 1.084 1.109 1.096 1.084 n/a nla 

___ Bismu,?,0103 8:o1fAM 1.03 1.044 1.028 1.03 6 f % of 11 + 36 n/a 
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Instrument ID: Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_. 10903C 
Analyst: VPUSEY 

Units: µg/L (ppb) 
Lot: 

Sample Name: CC85 Mean SD %RSD 

TimeStamp 1/10/03 0:29 

Aluminum 27 1.741 1.672 1.744 1.719 0.04 2.34 

Antimony 121 0.634 0.432 .0.299 0.455 0.169 37.01 

Antimony 123 0.623 0.378_ .. 0.313 0.438 0.163 37.29 

Arsenic 75 0.065 -0.007 0.062 0.04 0.041 102 
. ' 

Barium 135 -0.014 -0.061 -0.025 -0.033 0.025 74.76 

Barium 137 0.016 0.026 0.05. 0.031 0.018 57.7 

Beryllium 9 0.022 0.028 0.004 0.018 0.013 71.52 

Boron 11 1.066 0.647 0.514 0.743 0.288 38.76 

Cadmium 111 -0.035 -0.025 -0.029 -0.029 0.005 16.97 

Cadmium 112 0.001 0.01 0.003 0.005 0.005 103.3 

Cadmium 114 0.001 -0.021 . -0.005 -0.008 0.011 129.1 

Chromium 52 0.33. 0.275 0.355 0.32 0.041 12.79 

- - Cobalt· 59 0 -0.004 · -0.004 -0.003 0.002 78.09 

Copper· 63 -0.068 -0.042 -0.036' -0.049 · 0.017 35.57 

Copper 65 -0.013 -0.033 -0.008 -0.018 0.013 71.82 

-·~ Lead 206 0.007 -0.005 0.007 0.003 0.007 227.7 

Lead 207 -0.007 -0.014 0.003 -0.006 . 0.009 145.5 

Lead 208 0.002 -0.008 0.006 0 0.007 3387 

Lithium 7 0 0 0 0 0 0 

Manganese 55 0.009 0.018 0.01 0.012 0.005 37.94 

Molybdenum 95 · 0.062 0.082 0.033 0.059 0.025 42.1 

Molybdenum 97 0.057 0.02 0.012 0.03 0.024 79.58 

· - Molybdenum 98 0.084 0.042 0.029 0.052 0.029 55.5 

Nickel 60 -0.022 -0.037 -0.03 -0.029 0.008 25.97 

Nickel 62 0.074 0.033 -0.02 0.029 0.047 162.4 

__ Selenium 78 0.25 0.287 0.435 0.324 0.098 30.11 

Selenium . 82 0.184 Jo.042 0.318 0.154 0.182 118.8 

. Silver 107 -0.001 0.001 . : -0.003 -0.001 0.002 294.2 

Silver 109 0 0.005 0.006 0.004 0.003 88.1 

Strontium . 86 0.141 -0.039 0.023 0.042 0.091 . 218.6 

Strontium 88 0.032 0.021 0.027 0.047 0.005 19.~7 

Thallium 203 0.032 -0.008 0.008 0.011 0.02 180.8 

-Thallium 205 0.031 -0.006 0.002 0.009 0.019 216.2 

Tin 118 0.055 0.004 · . o .. 043 0.034 0.027 78.04 

Titanium 48 0.085 0.067 0.057 0.07 0.014 19.97 

___ Titanium 49 -0.151 -0.214 -0.07 ~0.145 0.072 49.66 

Uranium 238 0.005 0.004 0.005 0:005 0 7.812 

Vanadium 51 0.027 -0.047 -0.032 -0.017 0.039 225.9 

Zinc 66 -0.096 -0.076 -0.063 ~0.018 0.017 21.28 

--·zinc 67 -0.124 0.05 -0.082 -0.052 0.091 174.9 

Zinc . 68 -0.024 -0.048 -0.015 -0.029 0.017 58.19 

- · Internal Standard 
Factors: 

0 
__ Lithium 6 1.08 1.127 1.107 1.08 n/a nla 

Scandium 45 1.155 1.165 1.155 1.155 n/a n/a 

I Indium 115 . 1.111 1.093 1.083 1.1'11 n/a nla 

Terilium 128 1.124 1.122 1.102 1.124 n/a nla 

: ·rerilium 130 1.127 1.121 1.105 1.127 nla nla 

Lutetium 175 f.094 1.071 1.085 1.094 n/a nla 

_ _8ismu,~, 0/03 8:&1AM 1.022 1.012 1.038 1.022 7 l!fu of 11 + 36 n/a 
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Instrument ID: . Thermo Elemental Excell 
Method: EPA 6020/200.8 

Experiment:_10903C 
Analyst: VPUSEY 

Units~ µg/L (ppb) 
Lot: 

Sample Name: UNDIG LCS AG Mean SD ¾RSD 

TimeStamp 1'/10/03 0:34 

Aluminum 27 239.9 254.3 · 261.8 252 11.14 4.42 

Antimony 121 44.47 45.65 46.13 45.42 0.855 1.882 

Antimony 123 45.06 46.44 46.88 · 46.13 0.954 2.068 

Arsenic 75 51.3 49.65 48.29 49.74 1.508 3.032 

Barium 135 47.68 49.65 · 48.34 48.56 1.002 2.064 

Barium 137 48.13 49.42 47.26 48.27 1.087 2.251 

Beryllium 9 44.44 47.73 45.7 45.96 1.659 3.61 

Boron 11 239.3 270.1 271.7 260.4 18.23 7 

Cadmium 11 _1 43.58 44.25 44.07 43.96 0.349 0.794 

Cadmium 112 45.09 44.28 43:34 44.24 0.875 1.977 · 

Cadmium 114 44.2 43.84 ·44.24 44.09 0.218 0.494 

Chromium 52 49.36 50:79 48.88 49.68 0.992 1.997 

Cobalt 59 49.54 49.63 48.15 49.11 0.826 1.683 

Copper.· 63 47.93 '48.98 48.87 48.6 0.575 1.184 

Copper 65 49.28 48.19 46.66 48.04 1.313 2.734 

Lead 206 49.95 · 49.88 50.16 50 0.146 0.291 

Lead 207 48.09 49.26 50.88 49.41 1.403 2.839 

Lead 208 48.71 49.72 51 49.81 ·1 .146 . 2.301 

Lithium 7 0 0 0 0 0 0 

,-- Manganese 55 47.74 5Q.31 48.87 . 48.97 . 1.287 2.627 

Molybdenum 95 49.05 48.33 48.28. 48.55 0.431 0.889 

Molybdenum 97 48.67 48.32 49.51 48.83 0.609 1.247 

--· Molybdenum 98 47.46 48.28 48.67 48.13 0.617 1.283 

Nickel 60 48.9 50.13 47.37 48.8 1.384 2.836 

Nickel 62 49.33 50.84 51 50.39 0.919 .1.823 

Selenium 78 47.53 48.22 47 47.58 0.613 1.289· 

Selenium 82 47.51 46.64 45.64 46.6 0.937 2.012 

Silver 107 36.7 37.09 36.94 36.91 -0.198 0.535 

Silver 109 36.82 36.35 35.99 36.39 0.417 1.146 

--- Strontium . 86 50.01 48.05 47.96 48.67 1.158 2.379 

Strontium 88 48.92 49.01 48.61 48.85 0.209 oAia. 

Thallium 203 49.35 50.26 ··. 49.59 49.74 0.472 0.949 

"·- Thallium 205 49.27 50.55 50.11 49.98 0.648 1.297 

Tin 118 48.78 48.4 48.08 48.42 0.35 0.722 

Titanium 48 50.47 51.75 49.05 50.42 1.352 2.681 

Titanium 49 50.6 50.25 49.79 50.21 0.407 0.81 

Uranium 238 44.27 46.03· 45.17 45.16 0.877 1.942 

. Vanadium 51 48.98 49.92' 50.74 49.88 0.882 1.769 

Zinc 66 97.95 99.57 94.45 97.32 2.615 2.687 

-- Zinc · 67 98.79 101.5 98.41 99.56 1.676 1.683 

Zinc 68 9_~.53 95.92 96.61 97.02 1.35 i.392 

Internal Standard 
Factors: 

Lithium 6 1.046 1.12 1.155 1.046 nla n/a 

Scandium 45 1.175 1.2w 1.216 1.175 nla n/a 

... Indium '115 1.109 1.108 1.118 1.109 nla n/a 

Terilium 128 1.326 1.313 ·1.328 1.326 nla nla 

Terilium 130 1.307 1.33 1.33 1.307 nla n/a 

Lutet)um 175' 1.097 1.111 1.099 1.097 nla nla 

Bismu,~10/03 a:ot°AM 1.025 1.033 1.054 1.025 8 +°!fu of 11 + ·35 n/a 
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Instrument ID: Thermo Elemental Excell Method: EPA 6020/200.8 
Experiment:_10903C Analyst: VPUSEY 

Units: µg/L (ppb) Lot: 

Sample Name: CCV6 Mean SD %RSD 

TimeStamp 1/10/03 0:39 

Aluminum 27 122.1 127 122 123.7 2.835 2.292 

Antimony 121 24.67 25.25 . 25.23' 25.05 0.329 1.313 

Antimony·· 123 24.59 25.64 25.03 25.09 0;525 2.093 

Arsenic 75 24.1 23.06 24.15 23.77 0.617 .2.598 

Barium 135 25.53 25.62 25.21 25.45 0.216 0.847 

Barium ·· 137 25.34 25.36 24.88 25.19 . 0.269 1.067 

Beryllium 9 26.41 25.77 24.61 25.6 0.913 3.569 

Boron 11 131.3 131.8 131.9 131.7 0.338 0.257 
Cadmium 111 24.65 25.26 25.22 25.04 0.341 1.362 
Cadmium 112 24.97 25.13 25.02 25.04 0.079 0.316 
Cadmium 114 25.44 25.12 24.52 25.03 0.465 1.857 
Chromium 52 25.07 24.4 24.97 24.81, 0.362 · 1.458 

-- Cobalt 59 25.16 24.63 23.82 24.54 0.678 2.762 
Copper· 63 25.33 24.71 24 24.68 0.666 2.697 
Copper 65 25.25 24.29 23.62 24.39 0.822 '3.371 
Lead 206 25.75 25.28 24.92 25.32 0.415 1.638 
Lead 207 24.98 24.86 25.24 25.03 0.192 0.766 

. Lead 208 25.21 '' 25.09 24.98 25.09 0.118 0.469 
Lithium 7 0 0 0 0 0 0 

·--- Manganese 55 24.28 24.42 25.1 24.6 0.44, 1.789 
· ,Molybdenum 95 25.22 . 25.86 24.84 ·25.31 0.519 2.052 
Molybdenum 97 25.14 24.79 24.69 24.87 0.234 0.94 

• Molybdenum 98 25.26 25.54 24.81 25.2 0.367 1.457 
Nickel .60 25.07 25.18 24.98 25.08 0.103 0.409 
Nickel 62 25.43 26.5 25.23 25.72 ·0.681 2.649 
Selenium 78 23.42 24.11 23.74 23.76 0.343 1.442 
Selenium - 82 24.48 23.68 23.64 23.93 0.472 1·.972 
Silver 107 24.9 25.07 25.06 25.01 0.095 0.381 
Silver 109 25.03 25.36 24.46 24.95 0.46 1.842 

· Strontium 86 25.38 25.21 24.6 25.06 0.409 1.63,j 
Strontium 88 25 25.34 25.21 25.18 0.17 0.674 
Thallium 203 25.53 · · 25.71 24.93 25.39 · · 0.409 1.612 . 

--Thallium 205 · 25.01 25.33 25.3 25.21 0.178 0.705 
Tin 118 25.28 26.05 25.58 25.64 0.385 1.503 
Titanium 48 24.94 25.62 25.48 25.35 0.36 · 1.42 
Titanium 49 23.54 24.53 24.21 24.09' 0.507 2.103 
Uranium 238 22.63 22.9. 23.47 23 0.425 1.85 
Vanadium 51 25.15 24.51 24.63' 24.76 0.34 1.374 
Zinc 66 48.1' 47.02 45.26 46.79 1.431 3.057 

:· Zinc 67 49.93 48.68 47.18 · .48.6 1.379 · 2.837 
.Zinc 68 4a.n. 46.95 45.96' 47.23 1.423 3.014 

Internal Standard 
Factors: 

Lithium 6 1.167 1.178 1.119 1.167 n/a n/a --
Scandium 45 1.236 1.246 1.25 1.236 nla n/a 

. Indium 115 1.14 1.143 . 1.127 1.14 nla · ·n/a 
Terilium 128 1.135 1.132 1.153 1.135 n/a n/a 
Terilium 130 1.146 1.149 1.135 1.146 n/a n/a 

J Lutetium 175 1.107 1.106 1.095 1.107 nla n/a .. 
Bismu\~10/03 8:o1fAM 1.021 1.014 1.009 l.021 

9 +"~ of 11 + 36 n/a 
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Instrument ID: Thermo Elemental Excell 

Method: EPA 6020/200.8 

Experiment:_ 10903C 
Analyst: VPUSEY 

Units: µg/L (ppb) 
Lot: 

Sample Name: CC!36 Mean so %RSO. 

TimeStamp 1/10/03 0:44 
: 

.... ~ 

Aluminum 27 2.27 2.129 2.121 2.173 0.084 · 3.843 

Antimony 121 0.793 0.529 0.401 0.575 - 0.2 34.76 

Antimony 123 0.799 0.465 0.349 0.538 0.234 43.45 

Arsenic 75 -0.015 -0.01 0.104 0.026 0.067 253.9 

Barium 135 0.017 0.073 0.014 0.035 0.033 95.43 

Barium 137 0.03 0.055 0.058 0.048 0.015 32.08 

Beryllium 9 0.019· 0.008 0.023 0.017 0.007 44.03 

Boron 11 1.995 1.085 0.745 1.275 0:646 50.67 

Cadmium 111 0.03 -0.053 -0.029 -0.017 0.043 244.9 

Cadmium 112 0.013 0.003 0 0.006 0.007 120.1 

Cadmium 114 0.008 -0.013 0.001 -0.002 0.011 694.2 

Chromium 52 0.342 0.362 0.315 0.34 0.024 6.956 

__ Cobalt 59 0.012 0.009 -0.009 0.004 0.011 273.2 

Copper. 63 -0.047 -0.077 -0.041 -0.055 0.019 35.05 

Copper 65 -0.007 -0.044 -0.036 -0.029 0.019· 66.49 

Lead 206 0.013 0.001 -0.011 0.001 0.012 1355 

Lead 207 0.001 -0.007 -0.004 ·-0.003 .Q.004 134.7 

Lead 208 0.005 - 0.001 -0.001 0.001 0.003 217.8 

Lithium 7 0 0 0 0 0 0 

--- Manganese 55 0.011 0.011 0.008 0.01 0.002 15.78 

Molybdenum 95 0.077 0.057 0.067 0.067 - 0.01 15.08 

Molybdenum 97 0.047 0.05 0.048 0.048 0.002 3.836 

___ Molybdenum 98 0.064 0.044 0.036 0.048 0.015 30.37 

Nickel 60 -0.034 -0.034 -0.026 -0.031 0.005 14.53 

Nickel 62 -0.085 -0.096 I -0.118 -0.1 0.017 16.97 

Selenium 78 0.422 0.042 0.696 0.387 0.329 84.92 

Selenium 82 0.182 -0.018 0.184 0.116 0.116 99..89 

Silver 107 0.016 0.001 -0.001 0.005 0.009 168.9 

Silver 109 0.004 0.013 0.001 0.006 0.007 112.4 

-- Strontium 86 -0.028 0.315 · 0.014 0.1 0.187 186.§ 

Strontium 88 0.049 0.031 0.039 0.04 0.009 21.94 

. Thallium 203 0.048 -0.01 -0.02 0.006 0.037 . 638.9 

Thallium 205 0.029 0:007 -0.009 0.009 · 0.019 212.2 

Tin 118 0.129 0.024 0.013 0.055 0.064 116.6 

. Titanium 4B 0.07B 0.075 0.07 ·0.074 0.004 5.606 

Titanium 49 -0.044 -0.186 · --0.11 -0.114 0.071 62.44 

Uranium 238 0.009 0.011 · 0.008' 0.009 0.002 · 18.71 

Vanadium 51 0.034 0.029 0.009 0.024 0.013 54.13 

Zinc·. 66 0.017 -0.004 -0.023 -0.003 0.02 628 

-·Zinc 67 -0:052. -0.13 -0.048 . -0.077 0.046 60.25 

i ,Zinc 68 -0.083 -0.055 -0.043 -0.06 0.02 33.9 
--

._:_. Internal Standard 
Factors: 

Lithium 6 1.13 1.119 1.12 1.13 n/a nla 

Scandium 45 1.157 U42 1.165 1.157 nla n/a 

Indium 115 1.104 1.097 1.089 1.104 n/a n/a 

Terilium 128 1.119 1.113 1.111 1.119 nla n/a 

- ·Terilium 130 1.118 1.109 1.097 1.118 n/a n/a 

I 
Lutetium 

' 
175 1.067 1.085 1.077 1.067 n/a · n/a 

Bismu,?10/03 8:ot°AM 1.028 -1.006 1.003. 1.028 10 +"% of 11 + 36n/a 
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Instrument ID: Thermo Elemental Excell 
Experiment:_10903C ___ _ 
Units: µg/L (ppb) 

Sample Name: 
TimeStamp 

Aluminum 
· Antimony 

Antimony 

Arsenic 
Barium . 

Barium 

Beryllium 

Boron 
Cadmium 
Cadmium 
Cadmium 
Chromium 

Cobalt 
Copper- --
Copper 
Lead 

Lead 
Lead 
Lithium 
Manganese· 

Molybdenum 
Molybdenum 
Molybdenum 
Nickel 
Nickel 
Selenium 
Sele,:ifum 
Silver 
Silver 

--· Strontium 

Strontium 
Thallium 

;:_ - Thallium 
Tin 
Titanium 

Titanium 
Uranium . 

__ Vanadium 

Zinc 
:-- Zinc 

Zinc. 

---· Internal Standard 

: Factors: 

27 
121 
123 
75 

135 
137 

9 
11 

111 
112 
114 
52 
59 
63 
65 

206 
207 
208 

7 
55 
95 
97 
98 
60 
62 
78 
82 

107 
109 
86 
88 

203 
205 
118 
48 
49 

-238 
51 

.66 
67 
68. 

Lithium 6 

Scandium 45 
Indium 115 
Teriliu_m .128 

~ · Terilium 130 
Lutetium 175 

Bismu~?10/03 s:cm°AM 

Method: EPA 6020/200.8 
Analyst: VPUSEY 

Lot: _______ _ 

11 + 36 of 11 + 36 
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CETAC Hg Anal~sis Re~ort - 03011000.DB - Frida~1 Janua!Y 101 20031 1:56:59 PM Page 1 
Analyst JGAMMONS 

HG210240 Date Started Friday, January 10, 2003, 12:39:27 
Worksheet 01/10/03R1 . 
Comment 245.1n41on411 

• All concentrations are dilution corrected. 

Samele IC Anallsls Time Cone !PPS) %RSC Avg. µAbs Readings Flags 

Calibration Zero 1 O-Jan-2003, 12:39 0.00 6.82 144.00 153 150 143 131 
Standard #1 1 O-Jan-2003, 12:40 1.00 0.31 4170.00 4156 4165 4183 4181 
Standard #2 1 O-Jan-2003, 12:42 3.00 0.33 12300.00 12220 12260 12307 12301 
Standard #3 1 Q.Jan-2003, 12:43 5.00 0.16 20700.00 20648 20689 20712 '20645 

· Standard #4 10-Jan-2003, 12:44 7.00 0.11 28500.00 28459 28483 28514 28440 
Standard #5 1 O-Jan-2003, 12:46 10.00 0.24 40000.00 39848 39986 40082 39996 

Calibratibn Data 
50000.00 Int. 283.561 

Slope 4000.427 

. 40000.00 
Correlation 0.99986 / 

en 
.l:l 
<( 
2!: 30000.00 

B 
C 
Ill 

~ 2pooo.oo 
ti) 

~ -··. 

10000.00 

0.00 
0.00 2.00 . 4.00 6.00 8.00 10.00 

Cone (PPB). 
I 

Samele ID Analrsls Time Cone (PPB) %RSC Avg. µAbs Readings Flags 
ICV1 10-Jan-2003, 12:47 5.06,. 0.20 20500.00 20526 20556 20572. 20481 

Sample ID · Anallsis Time Cone {PPB) %RSC Avg. µAbs Readh19s Flags 
ICB 1 10-Jan-200~. 12:49 -0.05 5.92 80.60 93 85 79 65 

Samele ID Anal~sis Time Cone {PPB) %RSC Avg.µAbs Readings Flags 

MRL1 10-Jan-2003, 12:50 0.46 0.45 2130.00 2123 2133· 2142 2138 
MRL2 10-Jan-2003, 12:51 0.16 0.15 942.00 941 ·943 942 943 

. MBS-1-010903 1 O-Jan-2003, 12:53 :. 0.02 2.84 371.00 374 369 369 372 
LCSS-1-010903 10-Jan-2003; 12:54 5.18 . 0.20 21000.00 209n 21000 21054 · 21062 
0038-009 10-Jan-2003, -12:55 0.22 1.35 1170.00 . 1184 1173 1165 1155 
0038-009DUP 10-Jan-2003, 1.2:57 0.17 .0.90 948.00 953 953 947 940 
0038-009S 10-Jan-2003, 12:58 5.12 0.17 20800.00 20802 20795 20794 · 20728 
0038-009SD 10-Jan-2003, 13:01 · 5.30 0.17 ·21500.00 · 21437 21483 21523 21495 
0038-009SL 10-Jan-2003, 13:02 -0.03 4.02 168.00 175 167 165 166 
0038-009AS 10-Jan-2003, 13:04 5.14 0.14 · 20800.00 20861 20860 20866 20806 

Samele ID Anatrsls Time Cone (PPB) %RSD Avg. µAbs Readings Flags 

CCV1 10-Jan-2003, 13:05 5.15 0.11 20900.00 20904 20900 20896 20853 

·Samele ID Ana!}'.sis Time Cone {PPB) o/oRSD Avg. µAbs Readings Flags 

CCB1 10-Jan-2003, 13:06. -0.06 3.17 61.50 71 62 57 56 

Samele ID Analtsls Time Cone {PPB) %RSO Avg.µAbs Readings Flags 

0038-001'. 1 Q.Jan-2003, 13:08 0.16 1.09 926.00 916 933 929 . 926 
0038-002 1 O-Jan-2003; 13:09 0.18 0.86 1000.00 . 1006 . 1004 1000 993· 
0038-003' 1 O-Jan-2003; 13: 11 0.23 0.57 1190.00 1186 1185 1192 1196 
0038-004 1 O-Jan-2003: 13: 12 0.15 0.14 878.00 879 877 878 879 
0038-005 10-Jan-2003, 13:13 0.18 0;35 997.00 997 995 995 1-000 
0038-006 10-Jan-2003, 13:15 0.18 0.22. 989.00 989 988 991 987 
0038-007 10-Jan-2003; 13:16 0.23 0.60 1210.00 . 1202 1202 1207 1214 
0038-008 10-Jan-2003, 13:17 0.16 0.79 937.00 930 937 942 939 
0038-010 10-Jan-2003; 13:19 0.19 0.43 1050.00 1048 1050 1045 1043 
0038-011 10-Jan-2003; 13:20 0.54 0.28 2440.00 · 2441 2439 2439 2428 
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CETAC Hg Analysis Re~ort - 03011000.DB - Friday1 Janua!.Y 101 2003 1 1 :57:00 PM Page 2 
Analyst JGAMMONS 
Date S_tarted Friday, January 10, 2003, 13:21:59 
Worksheet 01/10/03R1 
Comment 245.1/7470/7471 

* All concentrations are dilution corrected. 

Samele ID Anal):'.sis Time Cone {PPB} %RSC Avg. µAbs • Readings Flags 

CW2 1 O.Jan-2003, 13:21 5.18 ·o.39 21000;00 20927 20992 21083 21100 

Samele ID Anal):'.sls Time Cone (PPB) %RSD Avg.µAbs Readings Flags 

CCB2 · 1 O-Jan-2003, 13:23 -0.06 2.81 55.80 64 57 53 49 

Samele ID Anal):'.sis Time Cone {PPB) %RSD Avg. µAbs Readings Flags · 

03945-004 1 O-Jan-2003, 13:24 0.20 0.33 1090.00 1088 1091 1092 1086 
03945-005 10-Jan-2003, 13:26 0.19 0.27 1060.00 1061 1060 1063 1058 
03989-001 10-Jan-2003, 13:27 1.05 0.28 4470.00 4486 4474 4470 4458 
04005-001 10-Jan-2003, 13:28 . 0.11 0.24 740.00 741 740 739 741 
HIGHSTD 1 O-Jan-2003, 13:30 7.06. 0.43 28500.00 28379 28504 28637 28628 
MRL3 10-Jan-2003, 13:31 

' 
0.47 0.36 2150.00 2153 2.146 2157 2142 

MRL4 10-Jan-2003, 13:33 0.14 0.22 841.00 840 841 842 839 
MBS-2-010903 10-Jan-2003, 13:34 0.00 13.40 302.00 305 303 299 302 
LCSS-2-010903 1 O-Jan-2003, 13:35 4.94 0.29 20000.00 19980 20013 20082 20100 
03956-001 1 O-Jan-2003, 13:37 0.94 0.08 4060.00 4063 4063 4060 4056 

Sa~lelD Anal):'.sls "Time Cone (PPB) %RSD- Avg, µAbs. Readings Flags 

CCV3 1 O-Jan-2003, 13:38 5.14 0.22 20900.00. 20801 20854 20896 20896 

Samele ID Anal):'.sls Time Cone {PPB) %RSD Avg. µAbs Readings Fla9s 
CCB3 1 O-Jan-2003, 13:39 -0.06 3.45 52.40 61 57 46· 45 

Samele ID Anal)'.sls Time Cone (PPB) %RSD Avg. µAbs Readln9s Fla1;1s 
03956-001 DUP 10-Jan-2003, 13:41 1.72 0.26 7150.00 7129 7144 7159 7169 
03956-001S 1 O-Jan-2.003, 13:4i 5.59 0.25- 22600.00 22590 22605 · 22651 22714 · 
03956-001S0 10-Jan-2003, 13:44 5.82 0.95 23600.00 23351 23433 23628 23847 
03956-001SL 1 O-Jan-2003, 13:45 0.12 3:96 ,. 755.00 732 .749 762 n6 
03956-001AS 1 O-Jan-2003, 13:46 5.32 0.93 21600.00 21298 21535 21704 21729 
HIGHSTD 1 O-Jan-2003, 13:48 6.61 0.52 26700.00 26560 26653 26754 26878 
MRLS 10-Jan-2003, 13:49 0.40 0.92. 1870.00 1886 1877 1863 1853 
MRL6 1 O-Jan-2003, 13:50 0.14 1.n 854.00 839 854 858 863 

.Samele ID Anal):'.sls Time Cone (PPB) %RSC P:vg. µAbs . Readings Flags 

CCV4 10-Jan-2003, 1°3:52 4,76 0.33-. 19300.00 19254 19313 . 19357 19401 

·• .. 
Samele ID · Anal):'.sls Time Cone (PPB) %RSD Av9. µAbs Readings · Flags 

CCB4 10-Jan-2003, 13:55 -0.05 2.64 100.00 98 104. 104 94 
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,1,tf\"' 
.. \l . -~ ,o 

Columbia Analytical Service,, Inc. 
Jacluooville, Florida · 

Metals DiQestion Log 
S011 

JM221316 . _J 
Service Request N~bers : _)2 :o ooo~g .~°lt./s 
!Analysis to(: FLAA / IC~nd ICP-MS / GFAA I Method Nunlber: 30508 

Sample Initial Final Initial Final Spike Comments/ 
Number Wt. {g) Vol(ml) Mabix Color I Texture Color I Clarity · Added(mL) Artifacts 

1 m1o5 ~-1- 01/~ ./J.',(X) SD T l--f low~ ;11 ll,4, •. b<,, c.. C'-l•,~16 ~ 

2 LC-!>~ ~ ✓-r DI I¥ t);<:;"{JO . I l I \· I 0,,) 
3 J2 3000 3l-'i 0,~\"2.. <;..., '(_ . Bp,,J . c.., t1';t.,~l. C, 

4 f _qAIJ 0.':a) &-2 
5 I - IJJ s a.~I 19,'L 
6 -C,Sf) D,5ot) 

7 - ( ·o.9E . 

.8 ..;..2 D:5DO I. 
,9 _..,; 3, ·-oBJlf I .. 

-·- --'-{ . O.€d 10 . . 
11 -S- 0,5od 
1::1 -~ D.~ 
13 -+ O .. rda~ 
14 -i . ().~-~ 

15 -JO O,W-t. 
- , ( . D.Ji'H - . 

16 . ·--
17 3°1'-lf> ... '-I '9.S'~~ ~ ...... -r t:i.6U'-- (.. 

18 I -5' <J. Si.i-:, -- . ~,t.N'\1 . <I_,._ (,,.7,,SU,,- c.., 

19 ~ 

-! 
; 

20 

21 

22 I 
23 I 
24 I 
25 I 
26 I 
27 

( 

Reagent Standard ID # Standard Standard ID # 

HN03 I.IJ'r - , -.;. J:qp;. _ICP Spike A. MD :1- I - Z. S-f": 2 '1 ll 2- c<..c:=--. -
HCI ?_ lC. ICP Spikes ·---

H202 J; ZSF ~ 
..-i" 

ICP.-MS Spike 

Hot Block Temp ~ (90-95 deg. C) _ 

Texture: fine Medium Course Clarity: Clear ~oudy Qpaque 

Analyst: J jL.IJ, Date: I 15/,,3 Time: 5'&0J) F'age Number 

Reviewed By: Date: 

26 
r:gfa\be~ehlOig2.xls ·-c: 



-· 
tolumbia Analytical Services, Inc. 

· ;:Jacksonville, Florida 

Metals Digestion Log ;r-
Mercury Soil ere 

JM221339 ·~· 

Service Request Numbers : ()OD 3~ , -:,q4j I -~qgq '-1D0.'5 
Analysis for : CVAA I . · Method Number: SW846 - 7 471 A 

5amp1e Initial Final 1n1t1a1 Final Splb l;omments, 
Number wt.(g) Vol (ml) Matrix Color I Texture Coior I Clarity Added(mL) Artifacts 

1 IYlb~ I If q t).,110 iO ,r e,t-l11'\, c.i.\i o /.lJl;t., c:.,.,. CtJIDr~~ '-' 
2 LC!, s,· ·/ \( °I c.,oo \ / I t \ I).~ 

3 J 2 ',ooo~S - 'l o.,oz so;L · fb{M} ~ I /;1;1.,/l}J c., 

4 I .. - q t)i.u, o.,o?>. ~- i. 

~ I.) lt-b' l( '\ j '° 7 

5 \ - 't$ .. 0.100 
. . o.s/. 

e \ - '1 ~LJ O,loi/ t 0.~ 

7 
_, 

~, Id.I -

8 -z. tuo·;· 

g· ... ,.,3 (). ,.,e, 
10 -'-I ().100 

-s . 
11 o.,oJ 

.. 
12 -(p (J. I c,S" 

13 I - 7" l>.10~ 

14 -z (). '°' 
_,fo 0.,02. 

~ 

15 
,.-

16 - II · o .• crf 

17 3't'-iS-'1 "·'"" -~;--< lei~ ~ 

18 3q45- ( o, ,oo ~~,-- I 

?i 'l8~ ·-I PA,()~r 
. 

19 ~.IOo -

20 y,oo( O,IOi> /JMJ.J.r· .:.....v 

21 ~ 

"'\ . 

- '• 
22 ·' 

23 I 
24 I 
25 . . I 

' I -26 ... 

27 I -

Reagent I Std. . Standard ID # Time In: ··;,o 
. -- '}~;'° HNO, Temperature In: 

HCI ( ., Time Out: 4.:oi. 
KMNO4 . J'N;f _;. ? - $ tfr Temperature Out 'lS" 

NaCl Hydroxylamlne) 
__,/ 

. . Acceptable Temperature (90-95 C) 
... 

Clarity: Clear CJoudy .Qpaque 100 ppb Hg VIAD.,T ,.,3- ggf) 
Texture: fine Medium Course 

Analyst: JJL&- Date: tlcilos 
Reviewed By: ...::flt'--\ Date: I / / D /!) ~ 

54 
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Inorganic Analysis: 

General Chemistry and Physical . 
. Parameters · 

Validation Package 

Sample and QC Results· 
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Client: 
Project: 
Sample Matrix: 

Prep Method: 

Analysis Method: 

Test Notes: 

Sample Name · 

HA-I 

HA-2 

HA-3 

HA-4 

HA-5 
HA-6 

HA-7 
HA-8 

HA-9 

Duplicate 

MW-I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Daniel B Stephens & Associates, Inc. 

Fonner Martin Quarry/8439-0000.00 

Soil. 

NONE 

160.3 

Lab Code 

1230003 8-00 l 

}2300038-002 

}2300038-003 

]2300038-004 

}2300038-005 

]2300038-006 · 

]2300038-007 

]2300038-008 

]23 0003 8-009 

]2300038-010 

12300038-0l l 

Analytical Report 

· Total Solids 

Date 
Analyzed 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

1/9/2003 

l/9/2003 

1/9/2003 

Service Request: 12300038 

Date Collected: 1/7/2003 

Date Received: 1/8/2003 

Units: PERCENT 

Basis: Wet 

Result 
Result Notes 

87.9 

88.7 

87.9 

91.6 

88.l 

91.8 

89.3 

90.4 

90.3 

89.9 

95.6 · 

146 



-------·------- ----

COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Daniel B Stephens & Associates, Inc. 
Former Martin Qua.rry/8439-0000.00 

Soil 

Prep Method: NONE 
· Analysis Method: 160.3 
Test Notes: 

Analytical Report 

Duplicate Summary 
Total Solids 

:. Date Sample 
Sample Name Lab Code Analyzed Result 

HA-9 J2300038-009DUP 1/9/2003 90.3 

Duplicate 
Sample 
Result 

90.2 

Service Request: 12300038 

Date Collected: J/7/2003 

Date.Received: 1/8/2003 

Average 

90.3 

Units: PERCENT 

Basis: Wet 

Relative 
Percent Result 

Difference Notes 

. <l 
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Inorganic Analysis: · 

. GeneraI·Chemistry_and Physical
Parameters 

Validation P-ackage . 

Raw Data 
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COLUMBIA ANALYTICAL SERVICES, INC. JG·015239 
... _~rvice request: 030109D 0038-(1-11) 

Analysis For: Total Solids 

Pan ID 

1 ·-· 

2 
.. 

3 
-

4 

s 

- 6 
• I ' 7 

8 
. 

9 
! 

10 

,_ 11 
I 
I 12 

13 
.. 

. -
,_ 

.. 

"·-· 

·-

... 

-
! 
; 
.... 

C' 

l-. 

Qyen Temp: 

-
' 

Lomments: 

j ~al st: 

r· 
I __ 

I Sample ID: 

0038-1 

DUP-1 · 

0038-2 

0038-3 

0038-4 

0038-5 

0038-6 

0038-7 

0038-8 

0038-9 

· DUP-9 

· 0038-10 

· 0038~1 I 

105 

daniel lashbrook 

Method: EPA METHOD 160.3 MODIFIED -,----~;;...;;..;;..=.;;.;.;;..;;.;.._~.;.;_;~;.;;....;.~;__---

Wet Wei1?ht (!!) Tare (I?) Tare+ Dry Wt.fa) Dry Weieht (2) % Total Solids I % Moisture I 
6.9884 1.2639 

6.1146 1.2555 

6.4939 1.2569 

7.5997 1.274 

7.5207 1.2514 

8.9599 1.2567 

11.212 · 1.2S88 

7.4843 1.2595 

8.6508 
l 

1.25S 

10.8643 1.258 

11.2336 1.2594 

8.7179 1.2613 

8.2997 l.2S69 

Time In: 1248 hrs _;;;_.;.....;.;;.;;;... __ _ 

Date: 

7.4056 6.1417 

6.6148 5.3593 · 

7.014 5.7571 

7.9565 6.6825 

8.1393 6.8879 

9.1478 7.891-1 

11.5518 10.293 

7.9401 6.6806 

9.0714 7.8164 

I 1.0652 9.8072 

11.387 10.1276 

9.0989 7.8376 

. 9.1934 7.9365 · 

. 

time out: 1/10/03@ 1010 hrs 

01/09/03 1210 hrs 

87.9 12.1 

87.6 12.4 

88.7 lI.3 

87.9 12. 1 

91.6 8.4 

88.1 11.9 

91.8 8.2 

89.3 10.7 

90.4. 9.6 

90.3 9.7 

90.2· 9.8 

89.9 .. . ·IQ.I 

95.6 
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,. COLUMBIA ANALYTICAL SERVICES, INC. 

;___/vice request: 030109D D:D :,i ;_ ( I- I~ 

Analysis For: Total Solids '------- Method: EPA METHOD 160.3 MODIFIED --------~--------,-,~ 
;i 

I I I l_ • Pan ID Sample ID: Wet Weight (g) Tare (g) Tare+ Drv Wt.(g) Drv Weie:ht (g) % Total Solids % Moisture 

I 0038-1 0 #DIV/0! #DIV/0! 

J 1.. DUP-1 0 #DIV/0! #DIV/0! 
,. -

l 
.. 

0038-2 · 0 #DIV/0! #DIV/0! 

1: If 0038-3 .. . 0 #DIV/0! #DIV/0! 

U· s 0038-4 O· #OIV/0! #DIV/0! 

,.., (. 0038-5 0 #DIV/0! #DIV/0!. 
I ., 
I 0038-6 o· #DIV/0! #DIV/0! I 

I 
y 0038-7 0 #DIV/0! #DIV/0! 

/r~ c; 0038-8. . ' 0 #DIV/0! #DIV/0! 
\...., lb 0038-9 0 #OIV/0!. #DIV/0! 

.r l \ DUP-9 0 #OIV/0! #DIV/0!. · 

' ll, i · 0038-10 0 #DIV/0! #DIV/0! 

11, 0038-11 0 #DIV/0! #DIV/0! l. 0 #DIV/01 #DIV/0! 

0 #DIV/0! #DIV/0! 

r 0 #DIV/0! #DIV/0! 

i .. 
0 #DIV/0! #DIV/0! 

0 #DIV/0! #DIV/0! 
I 

0 #DIV/0! -L #DIV/0! 

0 #DIV/0! #DIV/0! 

j 0 #DIV/0! #DIV/0! 
. l .. 0 #DIV/0! . #DIV/0! : 

i 
0 #DIV/0! Lr- #DIV/0! 

ji :• 
I 

J 0 #DIV/0! #DIV/0!. 
·-· 

0 #DIV/0! #DIV/0! 
r..,. 

0 #DJV/0!. #DIV/0! i 
l _.; • 0 #DJV/0! #DIV/0! 

~lv.en Temp : _____ 1_0_5 Time In: I Z. Y,8 Time Out: t C. I O \ .. l O · - o 3 -------j 
I ' Comments: 

r·_ ---------,-----,-----------------------------------
1 

i _,,---------------------------~--------------------'-

f7. 
L=,y=s=t: =========:1):===\....========;=,D=at=e:=. ===, _="=_=cr)==~==,="l.=l=0 =h=r=.,====;;:II=-====]::;ii 

C 
1 ~0109D(TS) 
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